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In every 
INDUSTRY 
and for every 
PROCESS 


there is only 


ONE BEST 
TEMPERATURE 


or Pressure or DuRATION, 
or degree of RELATIVE 
Humipity, or other 
Vital Condition; and 





for Every Application 
there’s only One Best 
INSTRUMENT 


Aen, 








[t's more than likely that 
“Temperature Headquarters” 
makes it..and makes it work! 


Wo 





What’s your application? 


NSTRUMENTS 


DO YOU KNOW WHAT 


MERCOID CONTROLS 
ARE DOING? 


N AN almost unlimited range of indust: 
applications Mercoid Controls are demon 
strating their accurate and dependable operation. 

: : oe \ és 
Everywhere engineers are praising Mercoid’s 


superior performance. They are ta 


1 
curacy, extremely close control, and 


nation of all troublesome servicing 
Whether your problem is the contro 
pressure, or vacuum, you will find Mercoi 
solution. Mercoid controls operate elect 
delicate adjustments, relays, etc., as they 
The following general list will shov 


trons 


range of Mercoid applica 


st 1 stop: Motors, | 
Blowers, Pumps, ¢ 
Unit Heater Contr 
Control of ele 
quids, water he 
pots, forn 
rolls, dryit 
fin tanks, 
machines. 
Electric illy 
pressure, for \ 


ture, for liqu 


Liquid level 
by float. 

Bearing Therm« 
) only, for stopping ur 
"fT To sound alarm 


| ture, pressure, vac 


i Q 7" ' ” 2 At your request we will send you our 
Send Today for Booklet (7 yer uict showing blue teiats of 


o 





over thirty different Mercoid installations, with hook-ups shown in detail 


AMERICAN RADIATOR COMPANY 


40 West 40th Street Accessories Division M-2411 New York, N.Y. 
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NSTRUMENTS again demonstrates 


its ability to render ar 
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‘A Pocket Pyrometer for High Temperature” 





The significance of this letter is that 
INSTRUMENTS contacts the proper 


men, in all industries. 


INSTRUMENTS PUBLISHING COMPANY 


1117 Wolfendale Street 


Pittsburgh, Pa 


Po os 


Peper: 
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Published the 15th of each month 





Size Space 12 Times 6 Times Single Issue 
One Page $100.00 $115.00 $125.00 
Half Page 60.00 75.00 85.00 
Quarter Page 35.00 45.00 50.00 


Mechanical Requirements 


Type Page 418 wide by 714” deep 
Half Page 41g x 314, or 2x 714 
Quarter Page 4146x1% or 2x36 


Half tone screen 133 line. Cost of art work charged to adver- 
tiser. 


Forms close Ist when proofs are requested. Last forms close 
5th—no proofs. 











The total distribution of INSTRUMENTS 
10,000 copies monthly 
a distribution to men in all industries who ar 
identified with specifying and buying instrument 
and devices for measurement, inspection and control 
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Write for Your Copy— 


of Bulletin LOL on the 
Kk «S Portable Radiation Pyrometer 





Weight only 6 oz. 


We Solicit Your 


Inquiries for 


Amplifying Gauges ~ 


Anemometers | 


Barometers For all temperatures from 1100 


Comparator Gauges 


Cylinder Gauges y ‘ . 
Depth Gauges to 4000° F. No delicate electri- 


Device for the inspec 


ion of Tubing, Gun ° : . 
Bores, Gas Cylinders, cal indicator. Light in weight. 
etc. ‘ 
a Especially adapted for use by 
Radiation Pyrometers be : 94 
Revolution Counters the “man in the shop.” Reason- 
Scratch Hardness . 
eS able in price. 


Steel Tapes 
Sunshine Recorders 
T'achometers 


Thermometers 3 J 
Wind Gauges 





WEY 


INSTRUMENT DIVISION 


. ” ” POs, eieciae 
=< COLONIAL ‘SUPPLY “COMPANY >= 





























217 WATER STREET, PITTSBURGH, PA. 
OUR SPECIAL SERVICE 


Our newly organized Instrument Division offers its services to all users of ir 
; ; , ; 
ee ' th; 
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~ Instruments 


\ 


\ 


\ is the medium by which the 
latest information on instru- 
ments and devices for meas- 
urement, inspection and 
control is brought to the 

notice of industry and 


= EE science. 
Services available to INSTRUMENTS’ readers: 
THE ORIGINAL ARTICLES f 





MENT SECTION 


THE NEW INSTR 
THE ADVERTISING PAGES pre 
THE CATALOGUE LIBRARY list 


THE INFORMATION SECTION 


6. THE CURRENT LITERATURE REVIEW 
this important field. . 
THE PATENT REVIEW patent 
field in the United States, England and Ger 

8. THE BOOK SHELF review | 
). THE INDEX OF ORIGINAL ARTICLES 
THE BUYERS’ GUIDE i 

ALL THE ABOVE SERVICES ARE PLACED AT YOUR 

DISPOSAL FOR $2.00 PER YEAR. 


If you sub be to INSTRUMENTS 


Instruments Publishing Company 
1117 Wolfendale St. Pittsburgh, Pa. 
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SUBSCRIPTION FORM 


INSTRUMENTS PUBLISHING COMPANY, 
1117 WOLFENDALE ST., PITTSBURGH, PA. 


Please enter my subscription to begin with the next issue. I en- 
OG ciniticsictn , payment for a period of .............. year(s) in accord- 
ance with the rate shown below. 


m—> Please Print or Fill in With Typewriter <a 


Name 

Street.......... 

City & State 

My Position is......... 
Company 
Company Address 


RATES 


United States, 1 year $2; 2 years $3 
Foreign, 1 year $5; 2 years $8 


Money orders and checks should be made payable to 
INSTRUMENTS PUBLISHING COMPANY 


I am interested in the following checked items: 
Instruments for the measurement of: 


1. General. 9. Heat Units and Combustion. 
2. Length, Area, Volume. 10. Pressure Differences. 
3. Solid, Granular & Powdered 11. Speed, Acceleration, Time. 

Materials. 12. Specific Gravity and Density. 
4. Liquids. 13. Physical Properties. 
5. Gases, Air and Steam. A ‘ P : 

: 14. Vibration, Sound, Light, Color. 

6. Electrical Energy. 
7. Power, Work and Output. 15. Chemical Analysis. 
8. Temperature and Moisture. SR -danincdisntiatlalitinilascschdlimiiiihcatndidais 
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Chemical Research 
Requires Especial Apparatus 


Is your laboratory properly equipped 
for problems in organic synthesis and 
catalysis? 








THE BURGESS-PARR CATALYTIC APPARATUS 
Compact and complete 


An instrument for the accurate meas- 
urement of hydrogenation. Write for 
our Bulletin E-1. 


BURGESS-PARR COMPANY 


MOLINE, ILLINOIS 


Successor to 3) 
THE STANDARD CALORIMETER CO. oO 








When writing to Burgess-Parr ( mention INSTRUMENTS 
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A Laboratory In Itself 







A.C. Multimeter 
Write 


for 
Bulletin 





A. \. or &..©&, 
6 Current and 8 Voltage Ranges 


Measuring From 
2 Milamps to 5 Amp and 60 Millivolts to 1500 Volts 
All Controlled by 
3 Binding Posts and 1 Selector Switch 
Beware of Cheap Imitations of a Good Meter 
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RAWSON 


ELECTRICAL INSTRUMENT CO. 


INCORPORATED 1918 
CAMBRIDGE, MASS. 
Branch Office: 91 Seventh Ave., New York City 


Nite WS. 




















When writing to Rawson Elec. Inst. Co. mention INSTRUMENTS 
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Strip Chart Recorders 
of the neat flush type 


PYROMETERS, The recording mechan 
THERMOMETERS. ism can be drawn out of 
RESISTANCE the case at the front f¢ 1 


easy inspection, after 
which it can be pushed 
back into place, a lock 


THERMOMETERS, 
GAUGES, 


CO METERS, ing device holding it 
TACHOMETERS, firmly. Write for full 
FLOW METERS information. 


THE BROWN INSTRUMENT COMPANY 
4482 Wayne Avenue, Philadelphia, Pa. 


ii iii 
Own Invtresments 
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The Chemists’ 
Right-Hand Man— 








HE various types of work peculiar to a chemist de 
mand a microscope possessing all of the character 
istics necessary to perform such work. The chemist will 
find the New B & L Chemical Microscope able to answer 
all of his requirements 
The base, pillar and arm have been redesigned to give 
more room for the manipulation of the specimen and 
instruments 
Another feature, the revolving nose piece containing three 
objectives enable a quick change of magnification 
The polarizer and analyzer which enable saving of time, 
labor and reagents in both organic and inorganic work 
has been improved to give even better results than before 
The circular revolving stage, with a milled edge gradu 
ated on the circumference in single degrees, facilitates 
locating, measuring and examining the specimen, and 
recording fields 


Bausch & Lomb Optical Co. 


637 St. Paul Street Rochester, N. Y. 
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alg HARDNESS TESTER manufacture is tool 
makers’ work and the Rockwell is a combined press, 


weighing machine and micrometer. 


It is not a press with only weighing and measuring attach 
ments but is designed and built throughout to be all those 
things and that is why it stands up so splendidly to its job. 


There is no fundamental or absolute scale of hardness. There 
are no materials of definite, consistent, uniform hardness, none 
at least within the range of hardness covered by the metals 
and alloys of normal interest, to serve as standards analogous 
to the boiling points and freezing points that are the standards 
of comparison for thermometers and pyrometers. 

If all Rockwell Testers and penetrators in our possession 
were to magically disappear, we could still produce Rockwell 
Testers like those made in the past, for we would go back, as 
we do go back each time a Rockwell is calibrated, to the exact 
leverages and loads, and precision of the linear depth measur- 
ing system in the machines, and shapes and sizes in the pene: 
trators. Those are the primary standards of the Rockwell. 


Witson-MAeuten (0 


INCORPORATED 


387 Concord Avenue New York 











When writing to Wilson-Maet ( mention INSTRUMENTS 
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To Our Readers 


HE editor last month asked the readers to assist him by ofterin 
a. ] 1 1 1 1 
suggestions, and he takes this opportunity to thank tl large nun 


ber, who were kind enough t nd in their comment 

A number wrote in pointing out that the fll rd 

\ | t | t - 4 { 

2 a Geo 

previously bound in the book, dic 
used by them. To overcome this difficulty tl ile Card Section h 
been changed so that the referen in be 1 inted in) rd 
reader now uses 

The edito1 has inothe requ st t make to the rea ! Several 
similar to the following, nave come to Our attentio1 An advert ri 
ceives a large number of inquiries as a result of an announcement n 
in INSTRUMENTS but only about half state that they read tl 
formation in our journal 


Naturally the advertiser is influenced in his choi f an advert 


1 1 1 1 1 
medium by the number of inquiries he receives, and unless the period! 
‘ 1 | ] 
cal is mentioned, it is usually impossible to credit 1 proper medium 


You will therefore find the following line printed at the foot of ea 
advertising page: 

“When writing to the abov mpanies, pl mention INSTRI 
MENTS.” 

We hope you will ( IN) | ly with Ou! requ st 


Do Instruments Receive the Proper Consideration 


When Company Budgets Are Made? 


OMPETITION is no longer between compani in th im 
peo the new competition is between industries. In several 
stances it has reached the stage of open warfare. At present a toba 
company is openly battling the candy industry; and the candy industry, 


as an industry, has been forced to fight back. Electric refrigeration ha 


1 1 1 1 
band together and nent tor thei 


compelled the ice manufacturers t 
very existence. 
The instrument companies feel this new competition. When th 


try to sell an instrument installation, they find that the money is needed 


for many other purposes 
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This is the day of group selling. Misunderstandings must be forgot- 
ten. An instrument company need no longer worry about other instru 
ment companies and their slightly lower price. The important question 
now is “How can we sell more and better instruments? How can we 
divert part of industries’ dollar for the purchase of instruments?” 

That dollar will only go so far. Part of it must be spent for the neces- 
sary Operating expenses. There are many, too many industries, trying 
to get the remainder. The instrument industry to get its share must 
sell the idea that the service it offers will give more satisfaction than 
the service of any other industry. 

Such a selling job is far too expensive for any one company. IN- 
STRUMENTS is performing this job very capably and efficiently. The 
instrument companies are urged to cooperate with INSTRUMENTS 


to do a “bigger and better” job. 


The Ostwald Color Theory 

R. SACH’S introduction to a series of articles on the measure 
a of color, will be found in this issue. In whatever branch of 
industry the color of the product is a factor, these articles will be of 
interest. In the textile industry, of course, accurate measurement of 
color is of utmost importance, especially when considering delicate 
shades, which easily deceive the eye. 

The industries manufacturing the following products all have their 
color problems: inks, paints, dye, paper, lacquer, soap, oleomargarine, 
sugar, syrup, chocolate, glass, brick, rope, leather, cement, cosmetics, 
etc. Even when color is not of prime importance, manufacturers usually 


try to keep it uniform 


Correction: Electrical Instrument Developments 


During 1927-8 

INE 6 from the bottom of Page 13 of the January issue, “oscillo 
Beton switchboard instruments” should read “portable oscillo 
graphs.” 


Volume One 
E have been able to assemble sixteen complete volumes of the 
first twelve issues of INSTRUMENTS. 
These are offered to readers at $5.00 per volume, to cover expenses 
connected with collecting these volumes. Volumes will not be broken. 
The latest use for the X-ray is to peer into the heart of a tree. With 
the new apparatus perfected by the Eastman Kodak Company, experts 
determine the extent of decay, thus safeguarding against damage from 
falling trees or telegraph poles. The apparatus also is useful for in 
specting wooden parts of airplanes.—Popular Science. 


Tae 


SES. 
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Instrument Pioneers 
Joseph Willard Legg 


(1889-1929) 














OSEPH WILLARD LEGG was born January 18, 1889, in Wor 
J cester, Mass., where he attended grade and high schools. Following 
his high school course he made a trip around the world. In 1915 he 1 
ceived a Bachelor of Science degree from Worcester Polytechnic Insti 


tute, and in 1917 received a degre e of I lectrical I ngil r trom the sam 
institution. 
In 1915 he entered the employ of the Westinghouse Company. His 


first work was in the research department, where he assisted in the dé 
velopment of the mercury arc rectifier. Becoming interested 


graph work, he made a number of improvements in osci 


notably the use of incandescent rather than arc lamps, which led to th 
Westinghouse Company’s entering the oscillograph business. In the years 
that followed, he originated many schemes for automati oscillographi 


1 
j 


work, and numerous improvements in oscillographic instruments resulted 
from his intensive study of the subject. Mr. Legg once traveled to South 
America on the steamship “Southern Cross” for the purpose of studying 
the vibrations that took place within the ship’s turbines 

As a member of the meter engineering staff of the Westinghous 
Electric & Manufacturing Company, Mr. Legg was responsible for th 
development of many electrical devices. His greatest fame resulted from 
his invention of the “Osiso,” a small portable oscillograph for which 
many unusual uses have been found. An “Osiso” is now being used ex 
perimentally in St. Louis as a means of helping teach deaf persons to 
speak by making visual records of their voice waves; another is with 
Commander Byrd’s expedition in the Antarctic, where it is being used 
in the study of radio “dead spots” and the reflection of radio waves 


y 


others are being used for measuring intelligence, for measuring nerve 


response, for studying musical overtones, for locating oil wells, for 


measuring vibrations on trains, ships and elevators, and for recording 
the history of transient phenomena taking place in electric circuits. Pet 


haps the most important phase of Mr. Legg’s work was his adaptation 
I | | | 


of the “Osiso” to perform the functions of an electric cardiograph, 


which enables physicians to obtain a complete permanent re ord of the 


action of the heart. 
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Another invention of Mr. Legg’s is the polar high-speed camera, 
which is capable of taking 3,000 photographs per minute. It is used in 
the study of rapidly-moving electric arcs 

He died at 4.30 o'clock Wednesday afternoon, January 2, 1929 from 
pneumonia. He had been ill less than a week. He leaves his wife, Esther 


Bergstrom Li Io, ind Cw childre n, Jan {, ag d 10 years, and Willard, 


Which wear more sensible clothes, men or women? The noted Ger 
| > | ] 1 
man hygienist, Dr. Ernst Friedberger, found the answer by placing 
; 
thermometers and other precision instruments beneath the clothing ol 


both men and women, and so measured the temperature and humidity 


next to their skins. He found that the temperature next to a woman’s 


] 1 

KIN 18 aS MuchN as ten dk J] lower tna xt toa mans, a id that the 
‘ , ‘i 

humidity is from a third to a half 


“oT 1 1 
The average modern man spends most of his life, winter and sum 


mer, in the debilitating climate of the tropics. Only his face and hands 


] | +1 - - 1, - 
ire allowed to stick out into healthier surroundings. The averag 
» ae: ae S| ae | : oie 
woman, on the otnel hand. lives in a Climate like the COOL, dry air OT 
1 7 1 
tne Alps Por ul il clk LA 
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The Ostwald Color Theory 


Dr. Albert Parsons Sachs* 


INTRODUCTION 


T is well known, of course, that our knowledge of the external world 

is obtained through our set We | ; many more than the five 
raditional senses, but it 1s unne¢ sary at thi | nt t nter into a di 
ission of the exact number and nature of our senses. Suffice it to repeat 


, 1 1 ' 
that the external world ippears tO us Only through ou! n A crud 


xample will help us understand how our senses unite us to t xteri 
vorld. A person born blind and deaf would live it more limited world 
than that of the normally sensed person; the former would know the 
world as consisting of objects of various sizes, shapes, textures, hardness 
(sense OI touch), varying in temperature Trom tin to tin (sense t 
heat and cold), and < ipable ¥f having odors (se I Il) and ta 
(sense of taste), but no sounds or colors would 

The sense of hearing enables us to perceive sound. Sound is due to 


vibration of the air with a frequency range of 24 to 4 per seconc 
Our knowledge of sound is very great. We know that the element 


1 sound which affect the sensation which we perceive are its pitch 
(rapidity of vibration), loudness (intensity), and timbre juality (i 
sentially the lack of purity of a given sound conditioned by the natut 


f the vibrating body producing the sound) 
We have learned how to analyze a sound into it mponents, how t 
I cord certain kinds of sounds (musical notatior ) ind wv hav -arned 


1 1 1 1 
nany of the laws of sound harmonies (musical harmonies) 


t } ‘ 1 1 1 
tinguish between a pure spectral green (a green which innot sepa 
rate by the use of prisms, gratings, etc., into components) and a green 


ompounded of blue and yellow, a green easily separable by means of 


prisms, etc., into yellow and blue. This is a psychological defect of our 
color vision. 

Although the sense ol tht play i greater pal \ than the 
ense of hearing, yet the human race has achieved no such esthetic d 


] * 1 1 r1 
velopment ot the sense of sight as we have of the sense of hearing. What 
have we in the realm of color to compare with the vast resources of our 

i aie 
musical art? What knowledge have we of the nature of r harmony 
comparable to our knowledge of musical harmony? 
| | 

The progress of physical scienc 

juately basic theory, to devise new instruments, and to attain a pre 


ltir } ' » 5 


\ k N y 
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founder understanding of the nature of musical harmony. The lack of 
a comparable advance in the art of color is due primarily to the lack of 
an adequate theory of color and of color harmony. The various schools 
have not yet agreed as to the elements which determine a color. Color 
and sound are different sensations and analogies between the two are 
not valid but are suggestive. We know the elements of a sound to be 
pitch, intensity and timbre. What are the elements of a color? 

Naturally the history of so complicated and continuous a subject as 
that of color theory cannot be compressed into the space which IN- 
STRUMENTS can possibly allow. One of the most successful and most 
suggestive of recent theories is that of Wilhelm Ostwald, Nobel prize 
winner in chemistry (1909), one of the founders of modern physical 
chemistry and certainly its principal proponent, philosopher (founder 
and editor of the important philosophical journal Annalen der Natur 
philosophie) and investigator in the field of color. 

Unfortunately his theory of color, while receiving widespread recog 
nition in Europe, particularly in Germany, is practically unknown 1n 
this country. 

Artists everywhere have resisted the idea that a theory of color and 
color harmony could be formulated and have blindly fought against 
accepting the results of careful investigation. It is certain that a knowl- 
edge of the physical science of sound and sound harmony alone will not 
produce a Beethoven; science does not displace the artist, it merely gives 
the artist's talents greater scope. So similarly an ordered science of color 
will not make every school boy into a Titian or a Rubens, nor does it 
attempt to do so; the artist will know more about color and will have 
wider scope for his talents. 

In this country, too, important early efforts were made in the theory 
color and color harmony. These valuable efforts seem only to have 
served to make more difficult a competent presentation and just ap 
praisal of Ostwald’s efforts. Although he has written numerous books on 
color theory and harmony, the most elementary of which Die Farbenfibel 
(Color Primer), has passed through more than ten editions in Germany, 
it has not been found possible to publish a translation of even one in 
this country although complete manuscript translations are available for 
many of his works. The above explanation accounts for the length of 
introduction preceding the actual description of Ostwald’s theory and 
the instruments used by him. 

Newton was the first to achieve the possibility of an orderly arrange 
ment of all possible colors. He discovered the relation between refractive 
power and color which leads to the formation of a spectrum when a 
beam of light is passed through a prism. The varieties of light obtained 
by dispersion through a prism are monochromatic and not further dis 


persible. 
The series of colors formed depends upon the indices of refraction 
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Red, at one end of the spectrum, has the lowest index of refraction, 
violet, at the other end has the highest. In between these two extremes 
we have a regular series of colors which pass almost imperceptibly from 
the red to the violet. In the older texts the intermediate colors, orange, 
yellow, green, blue and indigo were commonly named. Ostwald makes 
a somewhat different grouping of colors intermediate between red and 
violet, namely, orange, yellow, leaf-green (yellowish green), lake-green 
(bluish green), ice-blue (greenish blue), and ublue (ultramarine blue). 

Although we arrange such a series in regular sequence it is highly 
desirable that we determine the essential elements of all colors and find 
a means to express their values numerically. As a preliminary statement 
we may say that Ostwald’s theory is based upon the assumption (which 
is not universally admitted to be the complete statement of facts) that 
every color consists of three and only three elements, namely, a certain 
amount of “pure” color, a certain amount of black and a certain amount 
of white, each of which can be expressed numerically and can be de 
termined precisely with the use of suitable instruments. 

In concluding the introductory remarks we can do no better than 
quote Ostwald’s own Introduction to the Color Primer: 

“COLOR. Whatever we see consists directly of colors which are 
present in the field of vision as larger or smaller parts or areas. Where 
two or more meet, boundary lines result the interrelation of which gives 
rise to forms or shapes from which we deduce the presence of the ob 
jects seen. 

“Colors are thus the fundamental components or elements of out 
visual perceptions. 

“The word color, as a result of inexact language habits, is also used 
for materials and events from which color sensations or colors arise 
Materials which are used for coloring are called coloring-materials and 
not colors; the energy which by its action upon our eyes produces th« 
sensation of color is called light. 

“CLASSIFICATION. Colors fall into two classes: 

1. the dull colors, white, gray, black and everything inter 
mediate between them; 


rw 


the bright colors, yellow, red, blue, green and everything 
intermediate between them or related to them 

“Sometimes the name of colors is limited to the bright colors and the 
dull colors are said to be without color. But in that case we cannot say 
that all visual sensations consist exclusively of colors. It is therefore 
more convenient to select the broader definition.” 


Every purchaser pays the cost of selling him the goods he buys. It is 
the seller’s business to use every means to keep the selling cost low and 
make the service worth all that it costs. 
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Recent Developments in the Field of 
Magnetic Measurements 


Thomas Spooner, East Pittsburgh, Pa.* 

(Continued from January 
Part II 

MAGNETIC ANALYSIS 


Magnetic analysis is of two types. The first consists of the detection 


ssue ) 


flaws and homogeneities by sending magnetic flux through the specimen 


i a 
ind noting alterations in direction or magnitude or both, of the leakage 
flux in the vicinity of the flaw. Essentially this consists in the determina 
tion of abnormal changes in reluctance. In the second method one or 
more of the magnetic properties of a specimen is measured and from 
the results other physical characteristics of the material are deduced, su 


as, hardness, tensile strength, brittleness, and the like. This method may 
A ¥ 
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nalysis Method 
be used also to determine the accuracy and uniformity of heat treatment. 
It may even be employed to a certain extent as an indication of chemical 
composition 
Magnetic Inspection of Steam Turbine Bucket Wheels 

A method of detecting flaws in steam turbine bucket wheels recently 
described by Capp’’, is a good example of the first type of magnett 
inalysis. The wheel under test is mounted horizontally and 





and is slowly r 
*Research partment, Westingh Elects & Manufacturing ( y 
13The Applicatior f Magnetics to the Inspectior f Stear I ij W 
p, Proceedings of the A.S.T.M. Vol. 27, Part 2, p. 268, 1927 
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volved. Small pole pieces mounted above and below cause magnetic flux 
to pass through a section of the wheel. If a flaw exists in the specimen 
under test the magnetic reluctance will be altered at that point and the 
corresponding change in the flux is noted by a sensitive galvanometer. 
The movements of the galvanometer are autographically recorded on a 
circular chart giving a series of circles, each corresponding to a revolu- 
tion of the disc at some definite radius. This apparatus has been very ef- 
fective and reliable in detecting flaws of magnitudes which could be ex- 
pected to be dangerous in the operation of these high speed bucket wheels 
DeForest’s Methods 

Some of the recent a.c. magnetic analysis methods of DeForest" are 
good illustrations of the second type of test. A typical differential ar- 
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rangement using an a.c. galvanometer is shown by Figure 6. One of twa 
solenoids, each having a primary and secondary winding, contains a 
standard sample of known characteristics and the other the sample under 
test. The primaries of the solenoids are supplied from a commercial ac 


14Proc. A.S.T.M. 1923-1926-1927. 
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ircuit. The field of the a.c. galvanometer is supplied from a phase-shi 
ng transformer, the primary of which is connected to the same a.c 
supply. This makes it possible to excite the a.c. galvanometer field with 
iny desired phase angle. The two secondary windings are connected in 
series opposing through the moving coil of the a.c. galvanometer. If the 
wo test samples are alike there will be no deflection of the galvanometer 
If, on the other hand, there is a difference there will in general be pro 
duced a measurable deflection. It is possible by properly adjusting the 
nhase angle of the galvanometer field to obtain deflections which are 
proportional either to the permeability or to the losses in the samples or 
if desired by the use of specimens of known quality it is feasible to so 
adjust the galvanometer field phase angle that the different readings will 
be proportional either to quenching temperature or drawing temperature 
vf the specimens for certain types of samples. Mr. DeForest has used 
this type of apparatus quite successfully for the determination of th 
| 


uccuracy of heat treatment and for the selection of specimens which are 


h ¢} 
i 


or are not mechanically suitable for the purpose for which they are in 


tended. By the substitution of a cathode ray or mechanical oscillograph 
Lissajous figures may be obtained which give a very sensitive indication 
of the properties of magnetic specimens. In the hands of a skilled oper 
ator this makes a very fine device for the control of heat treating pro 
cesses. It has been applied quite successfully by Mr. DeForest for th 
commercial inspection of certain types of heat treated tools 
Ball Bearing Race Tests 

An interesting application of magnetic analysis has been made by D1 
Styri*’ in connection with the inspection of ball-bearing races. Referring 
to Figure 7, a rectangular laminated magnetic circuit is arranged so that 
one side may be removed and a ball-bearing race placed over one leg. A 
primary winding carrying a.c. magnetizes the core. The race acts as a 
secondary winding and as a function of its permeability, hysterisis char 
acteristics, and resistance the flux in the core is varied in magnitude and 
phase angle. The voltage induced in the secondary coil connected to the 
galvanometer is, of course, the result of variations in t 
using the arrangement of Figure 8, a comparison may | 
1 standard race and one under test. If the current in the field of the a. 
galvanometer is properly adjusted by means of the step arrangement of 
condensers it is possible by taking two readings with the phase angle of 
the primary current shifted 90° by means of the phase 
former to obtain two sets of readings, one of which is approximately 
proportional to the drawing temperature and the other to the quenching 
temperature. 

Another use for this same apparatus slightly modified 


has been 1 
ported more recently by Dr. Styri’® on the endurance of high sp. ut 
Testir f B I M M H 
S.T.M. Vol. 2¢ g 
Endura f I i M M 
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off tools. He concludes that the magnetic method cannot be used satis 
factorily on finished tools due to the fact that variations in the drawing 
operation have a much greater effect than variations in the quenching 
He, therefore, recommends that if such a method is used for checking 
the heat treatment of high speed tools a test be made after quenching 
and another after drawing. This limits the use of the method to thé 
tool manufacturer. In the present state of the art, other experimenters 
also have found it desirable to follow this procedure. 
Hardness Testing of Steel Balls 

Prof. Williams'’ has recently devised a simple test for the magnetic 
hardness of steel balls which seems to correlate fairly well with Rebound 
and Rockwell hardness values, see Figure 9. Two permanent magnet 
as indicated are placed with their poles about 20 cm. apart. Each pol 
tip is supplied with extension pieces as shown 





 VABNETOMETER ; 
Exrénsion PIéecé Fermanenr Maener 
Fig. 9 Prof. Williams’ Ball Tester 


Between the magnets and a little to one side is a magnetometer of th 
type described in a previous section as developed by Prof. Williams. It 
a steel ball is placed between the extension pieces of one magnet as it 
dicated, the magnetometer will deflect. The amount of deflection depend 
on the quality of the steel ball and, as mentioned above, lines up fair! 
well with hardness tests as obtained by other means. Such an apparatu 
in its present form is probably not suitable for commercial testing but th 
results do indicate that a magnetic tester for steel balls might be work: 
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it along these | which would be of considerable valu mmercially 


icremental Permeability Test 


Kouwenhoven and Tebo’” have described a type of test called the in 


remental permeability method which shows some promise 1n connection 
vith magnetic analysis problems. Referring to Figure 10 the incremental 


permeability (#4) is given by the slope of the line connecting the tips of 


I 
minor hysteresis loop such as the points a-b, or ce, where #4 
B 
4H 
A measure of this incremental permeability by suitable means for 


inknown sample as compared with a specimen of known properties or 
treatment gives a sensitive means of determining differences in physical 
r chemical properties or heat treatment. These measurements may be 
nade by d.c. or a.c. methods and may be direct or may be obtained by 
lifferential arrangements. Several possible methods are described by th 
authors in the original article which should be consulted for detail 
operry s Rail Teste 

One of the most important and interesting developments recently 


ported 1S Sperry 's method ror detecting defects in steel rails. His latest 
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irrangement consists of a combination electric and magnetic device which 

said to be particularly effective in picking out transverse cracks or 
flaws. These tests can be applied by a test car moving on standard track 
A direct electric current of fairly high ampereage is caused to pass 
through a short section of the rail through brushes which rest on the 
track. The indication of a defect is obtained as follows. (See Figure 11.) 
The energizing current passes through the rail as indicated. Under not 
mal conditions the two primary coils on the transformer connected to th 


. ‘ 
rail contacts a, b, « produce no flux in the transformer core since they 


9Non-Destructive Detectior a Elmer A. Sperry, The Iron A 
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are connected differentially. If, however. a transverse fissure or flaw i 
present between a-b or b-c, the current becomes unbalanced, flux passe 
through the transformer core, and a voltage is induced in the secondary 
winding. This voltage is amplified, produces a signal if desired, and 
squirts paint on the track at the point of the defect. This device should 
be of enormous value in improving the safety of rail travel. 

The Duroscope 

Mr. Sams*” has recently described a magnetic device which tests the 
quality of a specimen over a small area just as is the case for the Sclero 
scope or Brinell tester. This device, known as the Duroscope, consists es 
sentially of two concentric magnetic cylinders or the equivalent supplied 
with a magnetizing winding and a secondary winding. The magnetic 
circuit between the two cylinders is closed by the specimen to be tested 
The magnetizing winding is supplied from a.c. and passes through th 
current coil of a wattmeter. The Duroscope secondary coil is connected 
to the moving coil of the wattmeter. Now, if a.c. is applied and thi 
Duroscope pencil, as the small concentric cylinders are called, is applied 
to a magnetic surface to be tested, the readings of the wattmeter will b: 
a function of the loss in the specimen at the particular spot under test 
The Duroscope may be compensated internally or externally by a vari 
able core transformer so that the wattmeter reads zero when the pencil 
is not applied to a sample, or, if desired, two Duroscope pencils con 
nected differentially may be used, one applied to a specimen of know: 
and desired quality and the other to the unknown. The wattmeter wil! 
then indicate the difference in the two specimens. These Duroscope pen 
cils are made in a variety of forms, for smooth and for rough surfaces 
The magnetic indications seem, in general. to line up fairly well with 
the measured hardness as determined by mechanical means and also th 
known heat treatment. 

Part II 
MAGNETIC SURVEYING 

If ore bodies containing appreciable amounts of ferro-magnetic ma 
terials exist near the surface of the earth, the magnetic lines of force of 
the earth’s field will be appreciably distorted in the region of these or 
bodies. It has been possible in the past by the use of delicate compasse: 
and dip needles to obtain some indication of these distortions and there 
by predict the presence of magnetic materials below the earth’s crus: 
Some improvement on the old type of needles has been made by the us: 
of very sensitive magnetic balances. These, however; have certain ver) 
definite limitations as regards sensitivity and reliability. 

Quite recently Rieber** has described a new device which seems much 
superior to any which have heretofore been available for this purpose 
One of the latest forms of this device is shown by Figure 12. This con 

20The Duroscope, an Apparatus for the Magnetic Determination of the Durability of Steel 
J. A. Sams, Proc. A.S.T.M. Vol. 27, p. 252, 1927. 


21A New Micro Magnetometer. American Inst. of Mining and Met. Engrs. Tech. Publicati 
No. 119. (Issued with Mining and Met. July 1928.) 
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ists essentially of a modified Einthoven galvanometer, except in this case 


the variable is the field rather than the current in the wiré 
cycle oscillator passes 


Alternating 


urrent of considerable magnitude from a 100 
through the wire as indicated. The movement of the wire is observed on 

screen by reflecting light from an incandescent lamp through two 
seen on the 


prisms as shown. If the wire vibrates a blurred image is 
n of the 


screen the width being proportional to the amount of vibratio 
wire. For the greatest sensitivity the natural period of the wire is made 
ist of a special 


‘qual to that of the a.c. supply. Magnetic pole pieces cons 


alloy material having very high permeability at low inductions (probably 


ipernik type) 


me of the new nickel-iron alloys of the permalloy or hi 
If this device is placed in a magnetic field such as the earth’s field, 


ficient flux will pass across the air gap containing the wire, to cause the 
5 1S al right 


wire to vibrate. If the magnets are oriented so that their axi 


sul 


angles to the field, the flux becomes zero and the wire ceases to vibrate 


nagnetic field. It 


This gives an accurate measure of the direction of the 1 
0.001 of 


is said to be possible to duplicate orientations to an accuracy of 


t to eliminate 


a degree. In order to obtain this accuracy it is necessary 
hysteresis effects. This is done by passing alternating current of a differ 
ent frequency from a second oscillator through windings on the core as 


shown in Figure 12. If it is desired to measure the strength of the mag 
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Fig. 12. Micromagnetometer for Magnetic Surveyi 


poles are 


netic field, either the vertical or the horizontal component, the | 
oriented for a maximum deflection and direct current is passed through 
windings on the poles of such a value and polarity as to reduce the flux 
ro as indicated by zero deflection of the vibrating wire 


in the device to ze 
may be ob- 


By the use of a potentiometer an accuracy of perhaps .01 
tained. This very ingeneous device should make possible much more ac 


curate magnetic surveys than have been obtainable in the past. It is said 


4 


to have an apparent accuracy over 30 times that of typical field balances 
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Specific Gravity and Viscosity 


H. L. Hazeltine 


HE viscosity of the varnish shall not b 885. Thi 
| | | e 34 4 
viscosity will b taken as th specin ravity tne varnish tw 
1] ] 4 ] ] ry ¢ + + 
ts of which will produ lyn ! e center the 
plece 
This is a verbatim quotation from a varnish purchasing specifica 
Th — ] ] » + f I + 
The writer NaS Grawn a Cleat! picture i his requirements but 
from the wording it 1s evident that he has not ¢g1 isp d th complete 


mificance ol the terms Specific Gravity and Viscosity no! 


relation to varnishes and paints 


I 
This contusion is by no means rare occurrence perhaps be 
iny ol the onditi } Vhicn afl t opecih Gravit\ X 
Viscosity such iS i. chang in tl ul Int til t t 
hange in the type of solvent 


The terms Specific Gravity and Viscosity ha neverthel di 
inings and must be considered separately if a true picture of 


material is to be obtained 


Specific Gravity deals with the relative wv { bst Vis 

sity with the relative flowing characteristi 

Viscosity is variously defined as “the resistance of a substance 1 
hear,” as “internal friction,” a the resistance to flow” due in th 
ise of solids and liquids to the mutual attraction between molecules 

Since no practical method is available for measuring these internal 
orces their effect has been chosen as the best means for judging vi 

sity, namely: the time rate of flow of the substance under tl flu 

of the force of gravity 

Like Specific Gravity, Viscosity is a relative term and the rate of 
flow must be compared to the rate of flow of som ther substan 
chosen as an arbitrary standard. Thus we ha 

Weight per unit volume of a bsta 
Specific gravity 
Weight per unit volume of distilled water 
Rate of fl yf a substance 
Viscosity 
Rate of flow f distilled wate: 

An increase in the temperature of most substances causes an 
rease in volume. Since this results in an increase in the distance be 
tween molecules. the force of attraction between them must decrease 
ind hence the viscosity must decrease . This change in viscosity with 


mperature is very marked in many cases, particularly with paint 


fT 1 \ ( ' D 
of Ik tiar Sy \ ( | 
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varnishes; hence it is highly important that the temperature shall | 
closely controlled during tests and that some standard shall be set 

which all measurements shall be made. No corrections can be made fc 
variations of temperature from standard as is done in specific gravit 
measurements for the reason that the exact relation between molecul 
cannot be easily determined. This standard temperature should | 
the same as for specific gravity determinations. For paint and varnis 
work 21° C. (70° F.) has been selected because of its general 


venience. 
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Viscosity is measured by means of an instrument called a visco 














meter of which there are many types on the market. These may b 


divided into two general classes—those that measure the rate of fl 


through an orifice and those that do not. While suitable for use w1:! 
oils, etc. the former type is not suitable for testing drying material 


such as paints and varnishes, because of the danger of obtaining 


partial closure of the orifice due to the oxidation or drying of tl 


material at that point. 
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The Stormer and MacMichael viscosimeters are two instruments not 
the orifice type and are therefore approved for paint and varnish 
terminations. 

The fundamental principle of the Stormer instrument is based upon 
he shearing action of a cylinder which is caused to rotate in a test 
ip by means of a falling weight acting through a spindle, a gear and 
inion. The greater the resistance to shear, the slower will be the 
motion of the cylinder. The test cup is surrounded by a water bath 

maintain the desired uniform temperature. To the spindle which 
supports the cylinder a revolution counter is connected. The test cup 
; held concentric with the cylinder by three arms projecting inward 
from the wall of the water bath while it is prevented from turning by 
1 stop plate engaging one of these arms. The water bath is kept in 
position by a recess in its support which can be raised or lowered to 
iny desired position. 

In making the test the cup is filled to the top of the two fins pro 
jecting inward. It is then placed in position with the stop plate on the 
side projecting arms of the water bath. The cylinder is pushed up as fat 
is it will go on the spindle and secured with a set screw. The test cup 
} 


rie 


and water bath is now raised on the pillar to such a position that t 
liquid covers the top of the cylinder, care being taken that the cylinder 
shall be free to rotate without rubbing. The cylinder should always 
be immersed to the same depth in order that consistent results may be 
secured. The string attached to the driving weight is wound up on the 
drum and the dial of the revolution counter is adjusted so that it is at 
the left of the zero mark. A thermometer placed in a hole inside the 
test cup records the temperature. The brake is now released and the 
time taken with a stop watch when the pointer passes the zero mark 
When the pointer again passes the zero mark, 100 revolutions have 
been made by the cylinder and the time should again be taken. At 
least five readings are necessary to insure accuracy 

Viscosity is obtained by dividing the time required for the cylinder 
to make 100 revolutions in the substance under test by the time re 
quired for 100 revolutions in distilled water at the same temperature. 
Thus if at 21° C. 25 seconds are required for 100 revolutions in a 
certain material while 5 seconds are required for the same number of 
revolutions at the same temperature with distilled water, the viscosity 
of the substance is 25 divided by 5 or 5. 

Like Specific Gravity, the viscosity of varnishes depends upon the 
percentage of base or useful material and upon the nature of the 
solvent. In addition it is affected by the nature of the non-volatile con 
tent. Since these vary with different materials, the test should never 
be used as a basis of comparison of two or more varnishes. It may be 
used as a control test to determine the constancy of shipments of the 
same material. 

When so used, however, care should be taken in writing the speci 








pP (i INSTI MENTS F ebruc 
fications t that laXIMU um limits are as fara 
is the constancy of t] hop resu ll permit. When the limit 
too narrow the varnish manufacturers are forced to either vary 
specific gravity or vary the type of solvent. In either case the peri 
age of base or useful material will vary 


as Pees Hi connie “9 ae, 
Since the useful material is that portion of the varnish that 


the desired protection to treated pieces it is important the percent 
a ee P 7. Se . sere | 
shall be held constalt » tha 1e purchaser may receive full valu 
the money expended 
, 
Viscosity measurements are sometimes, in conjunction with Spe 
: 1; | { } nt ] 1 | -o|l1iT y +] t 
gravity readings, used for shop control On work requiring that 
1 "1 i ee . . 5 
thickness of film dep ysited shall be uniform. l[ nfortunately film th 
' nant denend als a nn. an fic oravitv 1 vi i 
ness does not depend altogether upon specific gravity and viscosity 
lt 191? t} manait tit { WI) neti 1 naner for tor 1 
1 i24 the Manufacture OF a WaxX Sensilizeda | L} er Tor automal 
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cording on graphic recording instruments, was attempted. This prod 


] ] ] 
was produced on a very limited scale and a very inferior quality prod 


was turned out for a few years. In spite of the shortcomings of 
product at that time, its value was so great for special applications th 


was adopted by a number of manufacturers of recording instrun 


] 


The original concern manufacturing this preduct went out of busi 


; ; 

a number of years ago and the stocks on the market were exha 
ag Same 

shortly thereatter 


Numerous manufacturers applied to the Mayer Coating Mach 


. eet rt a, en. eee oe ae 
Company for the production of this article. Through their extensiv 
perience, with processes OF paper coating, 1 was believed they 


successfully perfect the article. Their engineer, E. F. Siller, after dev 
two years research to the formula and processes, succeeded in perf 


apn Comp iny was then torme d to take Over the n 


The Stylograph Company is now approaching its fourth year of 
duction and has succeeded in so highly standardizing the product 
retaining it at such a high degree of uniformity, that they have met 
exceptional success. The chart stock is produced with a scientific ck 
of accuracy controlling uniformity of reproduction 

The assurance to manufacturers of recording instruments of the 
manent presence on the market of this product has induced sever 
bring out new modcls of their instruments especially designed for 
use of this paper. It has also been possible to adapt the stock for 
existing recording instruments on the market by slight adjustment 
changes. The use of Stylograph for recording instruments has also 


ated a new sales appeal to users of these instruments by making it p 


1 


ble to equip these instruments with permanent stylus points that rec 


no attention throughout the life of the instrument and eliminate th 


tention, reconditioning and care required by devices using ink or 
methods. 
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Searching for Information on 


Instruments & Measurements 
Richard Rimbach and M. Berg Rimbach* 


(Continued from January issue) 


uttention neglect one of the most helpful sources of information be 


rn cage: who do not have the matter called especially to their 
cause they do not make use of periodical material to any great extent 
They usually go to a card catalogue and take the best they can find 
there, making no attempt to get material that.has appeared in periodicals 
Articles in periodicals are preferable to material found in books as: 

1. They are usually short and therefore give the meat of the matte 
in brief form. 

2. They are likely to be somewhat more specialized than books as each 
deals with a single thing and therefore has a different view point than a 
by Ok, 

3. They are written for the general reader and therefore are likely to 
be more interesting and practical than books 

4. They are much more recent. The time required for writing and 


} 


sublishing books makes it impossible for them to contain the latest in 


} 
formation. 

Very often considerable information on instruments and measurements 
can be found in the literature issued by instrument companies (cata 
logues and house organs). The average present-day catalogue in many 
cases contains information more up-to-date than that contained in books. 
Details of manufacture and operation of the instrument are given in 
considerable detail; the literature being the result of no small effort and 
expense on the part of the instrument manufacturers 


List 6. HOUSE ORGANS AND PERIODICALS PUBLISHED BY COMPANIES 
MANUFACTURING INSTRUMENTS 


4. E. G. Mitteilunger Instrur t Invest t N 
Bausch & Lomb Magazit Laboratory 

Brown Boverie Revie Microscope R 

Electric Journal Siemens Zeitscl 
Experimenter Sperryscoy 

( Service Jo l I Roct t 

General Electric Rev W W J 


Development and research departments of instrument manufacturers 
and in some cases other companies, busied with the design and develop 
ment of instruments for scientific and industrial use will also desire to 
make a search of the patent literature, either for the purpose of obtain- 
ing information for patent or other purposes. Practically all the patents 


*Editor and Associate Editor of INSTRUMENTS, respectively 
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of importance will be found in the patent journals of England, Germany 
and the United States: 

England—lIllustrated Official Journal 

Germany—Patentblatt & Auszuege aus den Patentschriften 

United States—Official Gazette 

The classified compendia issued by the British Patent Office will bx 

found very useful as the British Office data are classified according t 
subject. In the Patentblatt the instrument patents are collected under 
one division entitled Class 42 and this is subdivided into sections for 
certain classes of instruments. The following instrument journals also 
have patent reviews: 
Instrument World Messtechnik 
INSTRUMENTS Zeitschrift fuer Feinmechanik und Praezision 


Of these INSTRUMENTS is the only one which covers all the in 
strument patents in the above listed patent journals. 

As regards the availability or sources of supply of certain instruments 
it is a comparatively simple matter to find the information on the most 
instruments. These will be found listed in the advertising pages and 
buyer's guides of the periodicals in Lists 4 and 5 or in the following: 


Brown's Directory of American Gas Companies Mac Rae's Bluebook and Hendricks Con 
and Gas Engineering and Appliance Catalog cial Register 

Chemical Engineering Catalog Mechanical Engineering Catalog 

Joly’s Technische Auskunftsbuch Sweet's Condensed Catalogues of Mechanic 

Keystone Coal Mining Catalog Equipment 

McGraw-Hill Electrical Engineering Catalogue Thomas’ Register of American Manufacture 


The difficult thing is to obtain information on the manufacturers of 
special instruments and measuring devices, on which printed literature 
usually is not available, or which are not manufactured in the United 
States. The Information Section of the National Research Council and 
of INSTRUMENTS can usually furnish such information. The Na 
tional Research Council Information Service maintain a file of over 500 
catalogues—representing the manufacturers and dealers in scientific ap- 
paratus and instruments, both domestic and foreign. The Information 
Section of INSTRUMENTS has at its disposal about 600 catalogues, the 
books and periodicals in the lists above, in addition to the services of its 
collaborators, all specialists in their particular fields. Both of these infor 
mation services are promptly furnished without charge. 

The searcher will naturally be guided by the kind of instrument or 
test on which he desires information, so that very frequently much time 
may be saved by consulting the periodicals devoted to this immediately 
without going through all of those listed above. 

In order that the man interested in instruments may keep abreast 
of the latest developments in this field, it is advisable that he read regu 
larly at least two of the following: 

INSTRUMENTS Messtechnik 


Journal of Scientific Instruments Zeitschrift fuer Instrumentenkunde 

No claim is made by the authors that this information is complete al 
though every effort was made to have it so. All readers are earnestly 
requested to send in any additions or corrections, as well as suggestions 
These will be used in a future article. 
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Recently Developed by Instrument Manufacturers 


[ New Instruments | 
e250 S S55 ane 


Vibrometer 


(Vibration Specialty Company) 


OWER-HOUSE engineers are requiring higher standards of per 
Pp formance from their machinery. A closer check is being kept on 
the operation both electrical and mechanical. Much attention is being 
paid to the vibration of power units. It is important for the engineer to 
know the magnitude of the vibration of his machines, especially during 
starting or while changing load 

Application. The instrument described below is designed primarily 
to serve as permanent equipment on power unit. It has the necessary re 
quirements of ruggedness, simplicity and reliability. It measures both 
horizontal and vertical vibrations and their magnitudes are easily read 


in thousandths of an inch on two dials 





14 
“= ¥ { 
10- / 














The instrument may be used also to measure foundation or floor vi 
brations due to any cause. It is made conveniently and safely portabk 

The PH-8 is a standard type of a power-house vibrometer; its operat- 
ing frequency range is from 300 to 2400 per minute. This instrument is 








therefore suitable for use with all rotating machinery operating at a speed 
of 1800 R.P.M., the speed used in most of prime movers 

Description of the Vibrometer: The instrument is shown in the illus 
tration with the side covers off. A mass (2) is suspended on eight coil 
springs (3,3) from a heavy frame (1) 

The frame is bolted to a bearing pedestal or to any other part if so 
desired. The hole in the bracket (4) is 1% inches in diameter. The bot 
tom of the frame is machined, so that the instrument can be placed on 
any horizontal surface, for instance on a floor for vibration measure 
ments 

The position of the mass (2) can be adjusted by the four screws (5, 5) 
in the top of the frame. Four horizontal centering springs (6, 6) hold it 
in place. Four holes are tapped in the mass (2) in line with correspond 
ing apertures in the frame. Lock-screws (7,7) are put into these holes 
to make the mass (2) fast to the frame (1) for transportation. A de- 
tachable handle (8) is provided for carrying the instrument 

The dial indicators (9 and 10) graduated in thousandths and _half- 
thousandths of an inch are mounted on holders (11,11), so as to be in 
contact with hardened plates (12 and 13) on the mass. They show the 
magnitude of the horizontal and vertical vibrations. .0005-inch can be 
read and .0001-inch can be estimated easily on the dials. The hands of 
the indicators follow the oscillation of the vibrating body and their ex 
treme positions on the dial define the magnitude of vibration. These can 
be seen very distinctly. 

The indicators are provided with stops (14, 14), locking the plungers 
in an off-block position. This is to prevent continuous needless operation 
of the indicator mechanism, thus greatly prolonging the life of the in 
strument when used as permanent equipment on a unit. 

Felt dampers are mounted on the side-covers to steady the operation 
of the mass and indicators. 

The weight of this vibrometer is about 38 pounds. 


5 


The overall dimensions of it are 12 x 12 


“LX 4\4 inches. 


“Advertising is the backbone of America’s prosperity. Every success 
ful business can base its results on advertising. People who are half 
successes could treble their earnings if they would only advertise prop 
erly. Answer me this: How is anybody going to know what you see or 
what you do unless you tell them? Thousands in America will never 
know what it means to advertise until they try it. A man gropes in the 
dark and smothers his own heroic effort when he fails to advertise. 

“You, yourself, are an advertisement. 

“I've seen hundreds of business failures turned into thundering suc 
cesses when a believer in advertising took the helm of that sliding con 
cern.”—Chas. E. Carpenter. 


Prayer tet 


— 
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O-Z Tachometer 


(O. Zernickow Company) 


HE construction of O-Z tachometers is simple and there are no un 
§ tue parts or connections. Many years of experience have en 
hled us to select and treat the different materials entering into the 
anufacture of O-Z tachometers, so that each part will stand up far 
beyond the limit of its functions 
with a negligible amount of wea1 
All parts are well made and ac 
curately fitted together. The springs 
are aged and do not change in use 
so that the initial accuracy is re 
tained indefinitely 
The spindles are of steel, hard- 
ened and ground. They run in ball 
and bronze bearings throughout 
The gears are of steel and bronze, 
cut on precision machines, bur 
nished in the same manner as the 
finest watch wheels 
The housing of O-Z tachometers 
is made of aluminum alloy, black 
enameled with polished bezel ring 
These tachometers are of the 
single spindle, triple, quadruple 





and quintuple, selective range type. In contrast with the former well 
known design, the new improved O-Z hand tachometers have no sliding 
gear shift or similar troublesome mechanism for engaging the different 
ranges. The gear shift of the im- 
proved O-Z hand tachometer is 
of the rotating type. The shift- 
ing is done in a most efficient 
and simple manner, by turning 
the tachometer barrel with the 
thumb and index finger of the 
hand holding the instrument, 
until the desired range is in line 
with the dial center and a spring 
lock is felt to engage inside. 
The O-Z tachometer has 
many advantages. Above ll, 
the size has been reduced con- 
siderably, as may be seen from 
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the accompanying photograph. The new O-Z tachometer is of a pock 
size, as small as it is possible to make such an instrument, without sa 
rificing any of the qualities for ruggedness and accuracy. Furthermor: 
all the troubles and repairs, due to forcing a sliding gear shift, have bee: 
eliminated. 

O-Z tachometers have ball-bearing spindle. Freezing of the spindle can 
not occur and, therefore, many repair bills are saved. There are only tw 
oiling positions. Just think what that means to the men in the shop. 


These tachometers are made for speeds from 20 up to 40,000 R.P.M, 


speeds heretofore impossible to obtain with such instruments. It is eas 


to imagine the lasting performance that will be obtained on the lower 


speeds with an instrument built to stand up at 40,000 R.P.M. 


The indicating mechanism is actuated by a double cross pendulum 
with links operating the plunger on opposite sides which eliminates all 
side friction which might affect the accuracy. Exhaustive tests have shown 


that the error due to friction in O-Z tachometers is not within the power 
of observation. 


The principle is that an inertia wheel, driven by gear and pinion, takes 
up all shocks and vibrations and imparts a steady swinging motion to the 
indicating hand, without in the least affecting the sensitive and accurate 


function of indicating speeds and the slightest speed variations instantly 
O-Z hand tachometers indicate accurately without timing or calculat 
ing of any sort: 


a. The R.P.M., right or left, of revolving objects (shafts, spindles, etc.) 


b. The surface or peripheral speeds in F.P.M., right or left, of travel- 

ing objects (flywheels, pulleys, belts, drums, lathes, planers). 

c. Speed variations occurring during a fraction of a revolution. 

d. Belt slipping and, consequently, waste of power. 

The moment the pointer or cutmeter wheel is held against the object 
under test, the readings are taken instantaneously—at a glance. 
Applications 

Water power houses, public service light, heat and power stations for 
accurate adjustment of turbines and generators, etc. Manufacturers and 
users of electric apparatus, motors, turbines, pumps, blowers, automobiles, 
trucks, tractors, steam engines, marine engines, etc., for regulating theit 
product to the proper standard and to keep up the output. Cotton, 
woolen, silk and other textile mills for testing spindle speeds and speeds 
of all other machinery in their plants. Machinery, machine tool and en 
gineering works. Iron and steel mills. Elevator manufacturers. Car build- 
ers. Railroad shops. Makers of agricultural machinery. Sewing machine 
manufacturers. U. S. Government: Army, Navy, Aviation, Ordnance, 
Shipping Board. Paper, pulp, and chemical works. Alkali, dyestuffs and 
explosive plants. Tire and rubber manufacturers. Shipbuilders. Stock 
yards. Collieries. Clock, instrument and tool makers. Universities, tech 
nical schools, colleges, etc. 
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Catalogue Library fl 


l Check any of the publications you want. Remove the page and send 


with coupon to INSTRUMENTS. They will be forwarded to you (] 
(] without cost or obligation. 
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Be al anc ce-Quick Weighing 
Becker, Delft, Holland, | 





1 ‘ 1 th quick ng bal 
Th I ted in Engl 
Brinell Microscope 
Druckschrift Pruef 7 published by } 
Staeger & Co Berlin-Steglitz brief 
t their new Brinell Mic 
struction. This is printed in Gern 


( hemist-Analyst 
January, 1929 issue f the Cher 
An alyst, published by J. T. Bake 
npany, Phi illipsburg, N. J. cont 
owing articles of interest: Det 
ilphur in Metallic Antimony; Aluminum 
n Steels; Rapid Determination of Nickel 








n Steel and Iron; Determination of Molyt 
I in Steel; Laboratory Suggest 


Direct- Reading Permeameter 





A reprint from Instruments V< 1, No. 12 
now available for lcsinn by Frar 
P. Fahy, 441 Lexington Ave., New Yor 
N. Y 
Duroskop 
The Duroskoy a hardness tester for metal 


nd the Dwarf Brinell Press are described 
ind illustrated in a recent booklet issued by 
Frankenwerk, Bad Kissingen, Germany. This 
is printed in English 

Electric Arc Welding with Alternating 
Current 
The Martindale Electri Company 12¢ 
West 4 St., Cleveland, Ohio, have is j 
booklet with the above title 


nee 
Th January issue of the Experim 
lished by the General Ra 
Rees. contains the following articl Jnits 
of Electrical Transmission Ho yw and Why 
the Talkies 

How I Meet My Competitor's Attack 
is the title of a recent direct mailing of the 
Bristol Co., Waterbury, Conn. and covers 
““Carburizing tool steel under automatic heat 
control.** 

Infra-Red Spectrograph 
A nang on the Infra-Red Spectr graph has 

been issued by Kipp & 


‘Holland. This is 


lio Co., 





Zonen, 


printed in English 


recentl 
Delft, 





INSTRUMENTS PUBLISHING CO., 


Company. 


SEND COUPON FOR CATALOGUE LITERATURE DESIRED 


1117 Wolfendale St., 


Please send us, without obligation, the literature checked herewith. 


Pyrometer Switch 








Claude §. Gor ( W. Ma S 
Chicago Ill hav flet 
ible pol l 
witch 
Twist Drill and Tap Gauge 
Brown & Sharpe Mfg. Co., Providen R 
, have issued a le flee n their Twist Dril 
and Machine Tap Gauge No. 7 
Strain Gage, Telemeter and Tenso- 
meter 
A catalogue published by Southwark Foundry 
and Machine Company, 400 Washington S 
Philadelphia, Pa cover the McCall 
Peters Electric Telemeter, the Whitt 
Strain Gage and the Huggenberger T 
meter 
Transit Level and Dumpy Level 
Brandis & Sons, Inc., 754 Lexin 





Brooklyn, N. Y., have issued a | fl 


their Brooklyn Transit Lev i D 
Level 

Two-in-One Megohme r 
3ulletin 160 on the 2 in 1 Mex 
has be wimg Hern H. Sticht & ¢ 
21 Park Ro New York, N. Y 


Tycos-Roc hasta 
The January issu f Tycos-Rochester ¢ 
shed by the Taylor Instrument ( 
Rochester, New York, N. Y. has the fol 
' 1 , 





wing ar les: | New Weather Station 
1 5,500 iles of Civil Airways Th 
Psychology back of the Weather Forecast 
Can Life exist at Absol zer Humidity 
Test Equipment; Charting the Milky W 
i Facts and ’ is at t Waterspouts 
W: ater Stills 
The New Standard S. G 1 Water 
Stills are described ir ed | 
Teschner-Myers Co., In St 
New York, N. Y 
What Constitutes Safe Insulation? 
Bulletin 146 published by Herman H. Sticht 
& Co., 21 Park Row, New York, N. Y 
entitled ‘‘What Constitutes Safe I ition? 
Vacuum Thermocouple 
A New Va [ Thermo yupl of extren 
rapidity for measuring radiation is vered 
by a recent leaflet issued by P. J. Kipp & 
Zonen, Delft, Holland Tt nted 


English 





Pittsburgh, Pa. 





Name 


Title 





Address 
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ard 
Now Standen, 


Barnste ad Water Stills 
ri Standard” §. G. Barnstead 


Waser Baill re stills of outstanding 
riorit tl Py nsiderably | 
Id types and 
ed 1 bracket type 
Carried in stock for 
Gas 1, 114, 2, 5 > we 10 gallon capacity 
Electric 
1, 112, 2, 3, 5, and 10 gallon capacity 
Steam 5, 10, 15, and 20 gallon capacity 
arger capacities t rder 
Write for descriptive leaflet 
and prices t 


TESCHNER-MYERS CO., INC. 
Sole Distril of 





“*New Standa S. G. Barnstead Water St 
Manufacturers & Dealers in Labor 
Apparatus & Supplies 


43 Warren Street New York City 
































The Pyro Pyrometers 


Radiation, Optical and Inser- 
tion Pyrometers for the meas- 
urement of High Temperatures 


PYROMETER INSTRUMENT CO. 
50 Howard St., New York, N. Y 











Level-Convertible Co., 21 Park R w, New York, N. Y 


N. Y., describes the G & B Convertible Megohmmeter and \ 


I 


Len . a Oil Pressure Gauges 

Longer Life for Your Thermocouples A recent leaflet of the Rochester Mat 
Claud S. Gordon ( , 708-712 W. Madisor turing Company, Rochester, N. Y 
St., Chicag in., | is 1 a leaflet or their three types of Oil Pressure G 


Laboratory 
I 





Bulletin | ied by the Gray Insts 
No. One of Compeny, 64 Wen fohnecs Stree, | 
ie gy eg | te her re ag delphia, | overs the “‘Q P 
lowing art Sir Hun Davy mane Hl indust ' 
\ R ty—N th a 
Laboratory ‘Th Treatment of I ratory Technique 
Accidents; Lak ratory Ventilation and Th An exhaustive treatise on drawing and 1 
Mask ‘ retary ering in pen and ink has been reprint 
Microscope Record — is 
h Jas lary ie of the Microscope Record ht cea sasats , 
y W. Watson & S ns, Ltd., 313 rn eee / 
rn, London, W. C. 1, England, ot ae hag 
Micros¢ Phot t t il aff “T 1 
ts to Begir A Microscory . ee ' of 25 ; 
oe et Toning Objectives snd Get Restate, shou be.ald r 
es f the Abbe Illuminator Department, Chas. M » 27 
Megohmer: Model DM Ninth Street, Brooklyn, to th 





Bulletin 170 issued by Herman H. Sticht & magazine. 


When writing to the above companies mention INSTRUMENTS 
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Current Literature Review J 


Abstracts on instruments of interest to 
instrument readers 





Chemical Tests of Wire. J D. Brunton, Wire & Wire Products wv. 1928 
pp. 368 370 


cence 

Spectographic Analysis. E. Schumacher, Sci. Amer., December, 1928, pp. 530 
531. 

1 ciple of the method ta nd ti F eins 

A New Quartz hearin F. Stanley, Instr. World, November, 1928, pp 
197-198 
nstrument, manufactured by B St 

f all non-terr« ill 


Choice of Sieaiicaion in Microscopy and Photomicrography. H. Haus 
Instr. World, Nov. 1928, pp. 199-200 
R printe 1 from th Bu sh Optical ¢ technical bulletin. 7 
st suitable magnific ns to bs 1 1 in the vari fel { 
Some Developments in the Routine Prosmere-Testing of High-Voltage Cables. 
A. Beavis, Lad Inst Elec Engrs., Oct. 1928, pp. 1086 
t nr r ¢} bl na } 1 ‘ ‘ ‘ 


The liff ilties XT 
taken up in this + j l 
Measurement of High V acua ite large Rectifiers. (Hochvakuum-Messeinrich 
tung fuer Grossgleichrichter) . Menger, El. Zeitschr, Oct. 11, 1928, 
PP. 1512-1513 
Description of equipment act H I 
1 tr va m and ot r more the pl I 
ter t V I mit th I H 
cei rrement ‘el ennale Fields ond Field iene We iets of the Magnetion. 
(Messung von Magnetischen Feldern und Feldaenderungs it der 
Magnetion ). M Roessiger, Zeits Phys., Vol. 43, p. 480 
Method given which permits r f fiel 3 
Inspection eg and Their hasienlen. F. Colvin, Amer. Ma N 15 
192 » PP. a 
This instals 1e if n of 


The Errors peered with High Resistences in Alternz ating Current Measure- 
ments. R. Davis, JI. Sci. Insts., Oct., 1928, pp. 305-312 
s: (1) Some of the properties of a resistar 
ng a number of the e units it I (3) Met 





) stor 
iemeved ‘Gecdeammons for Integrating Photometer. B. P 
Winch. JI Sci. Ins sts., Oct., 1928, ae 312 315 
[his paper giv details of w simplified ty hot f 
dh un contrast prisms a sector dis The t 
An Expansion Method of Measuring tie. ” Peltier Coe icient. G. W 
Sci Insts., spond 1928, PP. 315-320. 


This article develops an expt Eh, taking ak, toe: Dele 
f the metals forming th pl 
The Bellati- esitemenaner of Very High Sensitivity. (Ein Bellati: Dynamomet 
sehr hoher BupGnd lichkeit) A. Pfeiffer, Ann. Phys., Vol. 84, p. 39 
Describes a new arrang f soft iror per 1 to rotate f{ f 
field of a solenoid. Th def ction is measur 


1.8 x 10-8 amperes.—Ha 


Automatic Control for Mercury-Arc Rectifiers. H. T. Seeley. G. E. Rev., Oct 
1928, PP. 537- 541, 
Fundamental divi of ntrol enn srg I ‘ 
protection, A.C ong ee haem ment j rat 
Balancing of Rotors in Factory ‘na at Secadiindon. S ca. W er. G. E. Rev 
Oct , 1928, pp. 542-5495 
Article discusses measurement and | tion of bearing for mple t 
1 f an essembled machine, mathemat 


applied to unbalance, balancing 


lartering curves 
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DE 


DIAL INDICATORS 


Comparators Fabrie Gauges 
Amplifying Gauges Rubber Gauges 
Thickness Gauges Tap Comparator Gauges 


Depth Gauges 
Thread Lead Gauges Gear Tooth Comparators 


Piteh Diameter Gauges Cutter Testing Gauges 
Cylinder Gauges Internal and External 
Paper Gauges Grinding Gauges 





FEDERAL PRODUCTS CORPORATION 


PROVIDENCE, R. I. 
WESTERN BRANCH: 7338 WOODWARD AVE., DETROIT, MICH. 














LATEST USES of the 


McCollum-Peters Electric Telemieters 
Whittemore Strain Gauge 
Huggenberger Tensometer 


are TOLD IN OUR NEW BOOK 


SOUTHWARK FOUNDRY and MACHINE CO. 
400 Washington Avenue Philadelphia, Pa. 








The following flush type power plant instruments of the Brown 
Instrument Company will be mounted on black metal panels and ex- 
hibited at the Chicago Power Show. 


Indicating and Recording Pyrometers, Indicating and Recording 
Flow Meters, Recording Thermometers and Pressure Gauges, Duplex 
Temperature and Pressure Recorders, Strip Chart Recording Thermom 
eters so sensitive as to operate when the bulb is clasped in the hand, 
Strip Chart Recording Resistance Thermometer, Brown Electric Car 
bon Dioxide Meters in operation, Intermediate and Low Range Mano 
meters, Forged Steel Manometers in various stages of construction, 
Portable Pyrometers and Potentiometers, Draft Gauges, Thermocouples, 
Protecting Tubes, Automatic Control Valves and Distant Reading 
Pressure Transmitter, will be included in the exhibit. 


Special interest will be found in the large four foot flow meter, 
showing the mechanism and operation of the inductance bridge prin 
ciple which will be demonstrated. The wide line of service covered 
by this exhibit affords the visitor to the Brown Instrument Company's 
Booth an excellent opportunity to study the use of meters in the modern 
power pliant. 


When writing to the above companies mention INSTRUMENTS 
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Hotwire-Manometer (Das Hitzdrahtmanometer). M. Kundsan, Ann. Phys., Vol 
53, Dp. 383. 


\ very sensitive instrument to measure very 





mall pressure changes in the range of 10 to 0.01 

pressure. The hotwire forms one branch a bridge arrangement, the current through the 
twire is adjusted to a predetermined value; i2r is proportional to the pressure.—Ha 

Point by Point Recording of Alternating Current Waves, Particularly of Higher 

Frequencies. (Ueber punktfoermige Aufnahmen von Wechselstromku: 

ven insbesondere bei hoeherer Frequenz). F. Eisner, Arch. fuer El., 

Vol 20, 192 8, No. 5/6, p. 473. 





Description of a method by uns of three electrode tubes to plot f by point rves ¢ 
quencies up to 8000 Herz Th upper limit for this method is deter 1 by the capacity of 
> wiring of this arrangement and lies at about 4x 105 Herz.—Ha 


Measurement of Three Phase Current in Aron-Connection with Instrument 
Transformers. (Drehstromleistungsmessung in Aronschaltung mite Mess- 
wandler). H. Nuetzelberger and G. Hauffe. Arch. El., Vol. 20, No. 3, 
1928, p. 330. 

Derivation of the percentage error in the measurement ol! energy 

On the Measurement of the Distribution of the Electric Field on Insulator Sur- 
faces. (Beitrag zur Messung der Spannungsverteilung auf Isolatoroberf- 
laechen). P. Pulides and A. L. Mueller. El Zschr., Nov. 8, 1928, pp. 
1648-1650. 


] ‘ ] } ' ; 4 t mr r t 
The usual methods of measuring electric field distribution are discussed and compared. A new 
ethod is suggested which permits sufficiént accuracy in the measurement by means of dete 


ibes and loudspeaker 


Modern Developments in Aircraft Instruments. Major C. J. Stewart, Proc. Roy 
Aero. Soc., June, 1928, pp. 425-481. 














The author describes recent British improvements in the field of aircraft instruments. The 

truments considered are altimeters, airspeed indicators, statoscopes, climb rs, inclir 
ters, turn indicators, engine ymeters, pressure gages, tachometers (revolution indicators), 
sel flow meters, fuel quantity compasses and drift sights. A discussion of diaphragms and 
ressure Caf sules is also includ 

rhe improvements in the performance of the ; are notable, tl struction of ar 

I I being described in which the elasti h s has been red i to 1 feet in a range 
f ) feet and the effect of temperature reduced to that caused solely by tl in tl 





meters, 


f elasticity. The discussion of the present status of airspeed indicators t 
l a great deal 


tachometers and fuel flow meters is also of especial interest. The illustrations ad 


the value of the paper.—W.G.B 
Optical Oscillograph. S Smith Astrophys. Jl. Sept. 1928, p P 165-168 
i bisulphid 


A beam of light is passed thr nicol prism, a quartz plate, a cart 

a second nicol. The variable 

tographed with a rotating mirror spectrogra 
L 


easily recorded.—Abs. Bull Kodak Res 





is carried by a soleniod around the ce 


h. Periodic vibrations of the 





Measurement of ee Quanta by Fluorescence Photometry. W. T. An 
derson, Jr. and L. F. Bird. Phys. Rev. Aug. 1928, pp. 293-297. 
Using three different oe: nt materials of widely different characteristics (uranium glass, 


fluorescein, and esculin) the ultra-violet radiation from a quartz mercury arc was passed through 





ochrometer and was then converted into visible light of the blue, green, and yellow 

ns. This visible light was then photometered by the usual inverse square methods. Numerous 

ana readings of the relative intensity of the monochromatic ultra-violet radiation were made 
with a thermopile. The two methods agree very satisfactorily.—Abs. Bull. Kodak Res. Labs 


Method of Testing Objectives. Y. Vaisola. Rev. d’Opt. Jan. 1, 1928, pp. 44-46 
Various methods applicable particularly to astronomical objectives. Numerical indices for the 
evaluation of the quality of an objective-—Abs. Bull. Kodak Res. Lebs 


Ultra-Microscope with Bilateral Lighting. C. Spierer. Zs. Wiss. Mikroskopie 
March 31, 1927, pp. 16-19 

A new microscope using bilateral lighting is described. Work may be done in visible (white) 

light or using ultra-violet rays. Emphasis is put on (1) the objective, the construction of which 

is special, and (2) a special condenser whose optical part consists of ground fused quartz, by 

means of which work in ultra-violet light is made possible. A diagram illustrates the discussior 


Abs. Bull. Kodak Res. Labs 


Measuring the Quality of Sound Reproduction. J. B. Engl. Amer. Cinemat 
Oct. 1928, pp. 16-21 


The quality of sound reproduction can be judged by aural appreciation of music, or more a 
curately by intensity comparisons throughout the frequency range. Two sound generators matched 
for note and intensity are placed in separate rooms, one with the microphone and the other with 
the loud speaker. Comparisons between the purity and intensity of the primary and reproduced 
a then possible to an accuracy of about 20% throughout the range.—Abs. Bull. Kodak 
es. Labs. 


ao romeo 
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i Review of Recent Patents | 


Printed copies may be obtained at the cost of 10 cents by addressing | 
the Commissioner of Patents, Washington, D. C. 


SS] LS a=- LS SS SSS & 


MOTOR METER. William R. Hasl 
I Angeles, il assign ! 
half to Fred A. Dana, Los Angele 
Calif. Pet. Ne 1,685 ,84¢ 

FEST CLIP. Herbert Huntington, Hart 


ford, Cor » assignor to Amer n Te 
phor nd Telegra Company P 
N 1,¢ 347 

INSTRUMENT STRUCTURE. Paul Mac 
Gahar Orange, N a signor t 
Westinghouse Electric & Mfg. Co. Pat 


No. 1,685,951 
MAGNETIC TESTING APPLIANCE AND 


METHOD OF _ TESTING Thoma 
Spooner, Edgewood Park, Pa., Assig 
or to Westinghouse Electric & Mfg. ¢ 

Pat. N 1,685,9 


rESTING APP ARATU S. / land B. Alex 
nder William Howard Rowan, Ds 
Micl Pat. No 1,68 97 


AMMETER FRAME. Jesse E. Eshbaugh, 
Flint, Mich., assignor to A. C. Spark 
Plu ( P; t. N 1.685.992 

TEMPERATURE REGULATOR. Harlan S 
Gano, ittsburgh, Pa., assignor t 


Westinghouse Electric & Mfg. Co. Pat 
Nx 1,685.99 

ELEC TRIC AL MEASURING INSTRU: 
MENT. Henry H. Lyon, Buffalo, N.Y 
Pat. N 686,019 

VIBROMETER. Orin | Marvel, Dayton, 
Ohio. Pat. N 1,686,13 

MEASU RING INSTRUME NT. Edward H 


Bristol, xboro, Mass., assignor t 


REC ORDING INSTRUMENT. Emil 

August Ileman, Que ens, N c~ - 
gnor to American Schaefer & Buden 

I Pat. No. 1,686,326 

COAL ME TER. Jacob M. Spitzglass, Chi- 
< ' ; ge or to Rey iblic Flow 
Me ter ry ». Pat ° 1,686,351 

OIL-CHANGE REC SORDING DE VIC E. 
Francis A Cook, San Diego, Calif 
Pat. N 1.686.369 

VOLTAGE TESTING APPARATUS. John 
William Hill, Salt Lake City, Utah, 


ussignor of forty-nine one hundredth 
to John i” Caley, Salt Lake City, 
Ue ah Pat 1,686,451 

I 1Qt JID oo VEL ‘s: AUGE. Abraham Nov- 

ck, lushing, N assignor to F. 

Se th Machir Co. Pat. No 
687 4 

ear me eee Frank C. Perkir 
o 1 Euclid, io, assigr to Ge 


lor t n- 
le tric Co Pat Nx 1.687.507 
THE RMOST AT. Lewis J Greenawalt, 


Manshfi Ohio, assignor to Westing 
hous« Ele tr & Mfg. Co. Pat. No 
1,687 ,6¢ 
ELEC TRIC AL eng dy SYSTEM. Ray 
mond T ce, East Pittsburgh, Pa., 
gnor t Westinghe use ectric & 
Mfc ( Pat. No. 1,687,692 


GYROSC OPIC COMPASS. Harry L. Tam- 
iuer, Brooklyn, N. Y., assignor to The 
Sperry: Gyr scope Company. Pat. No 
1 "KR 95 


TEMPERATURE CONTROLLER. |! 
Ph under, Brooklyn, N. Y. Pat 
88,29] 
MI IE R FOR MEASURING COMBINE! 
POLY PHASE AND SINGL E- PH. ASI 
ELECTRICAL ENERGY. G: 


Drewry, Toronto, Ontario, assigr 
Lincoln Meter Co. Pat. N 
ELECTRICAL MEASURING APPARA 
TUS. Laurice L. Lockrow, Edg 
Borough Pa., ssignor t The Ur 
Switch & Signal Co. Pat. No. 1,688 


SEPARABLE-ARM CONSTRUCTION FOR 
MEASURING INSTRUMENTS. | 
gar H 3ristol, Foxboro, Méass., 

nor to The Foxboro Company. P 
Nx 1,689,182 

THERMOSTAT. Everett H. White, S 
Paul, Minn. Pat. No. 1,689,54 

SPECIFIC GRAVITY INDICATOR. \ 
ter J. Albersheim, New York, N. Y 
Pat. N 1,689,659 

FLOW METER. Clarence A. Dawley, P! 
field, N. J. Pat. No. 1,689,776 


ELECTRICAL ME — JRING  INSTRI 
MENT. Loi N Pitt 


_ inwall, 
burgh, Pa., signor » Westing! 
Electric & Mfc Cc Pat No. 1,68 
849 

ELEC rRICITY METER. Willi Beus 
Zug, Switzerland, assignor to the Fir 
I ndis and Gyr. A. G. Pat. N 


689.992 


TESTING DEVICE. William T. Boot 
Flushing and Arthur C. Magrath, N 
Dorp, N. Y., assignor to West 
Electric Co. Pat. No. 1,690,269 

OPTICAL INSTRUMENT. Felix H. Car 


sow, Vallejo, Calif. Pat. No 


ELECTRICAL TESTING. Austin M, ¢ 
tis, East Orange, N. J., assignor to B 
Telephone Co. Pat. No. 1,690,280 

HEAT INDICATOR. Jesse Everett. Es! 
baugh, Flint, Mich., assignor to A. (¢ 
Spark Plug C Pat. No. 1,690,337 

CONTROLLING DEVICE. Francis D 
Harde sty, Dayton, Ohio, assignor t 
General Motors Corp. Pat. No. 1,69 


ELE Cc TRICAL CONTROLLER RI 
CORDER. Chas. H. Wilson and Cut! 
_ e Brown, North Pelham, N. Y 

lo. 1,690,517 

optic AL INSTRUME eo Adrian P. H 
Trivelli, Rochester, N. Y., assignor t 
Eastman Kodak Company. Pat. No. 1 

TESTING DEVICE. William H. Tarver 
Pooler, Ga. Pat. No. 1,690,653 

MOISTURE INDICATING INSTRUMENT 
FOR WOOD. Matthew Eldridge Dun- 
lap, Madison, Wis., assignor to t 
Government and the People of t 
United States of America. Pat. N 
1,690,672 


} 


S 





New 


Uni 


App 





1929 INSTRUMENTS Pag 


New Developments in Aerial Photography. C. B. Neblett: 
1928, p.. 228 


f t . ‘ ‘ 
It wil 4 { 
sof gpa hea Poot 4 
K lak Re § I iDs 
Universal Apparatus for Photomicrography. Zs. wiss. Mikroskopie. Mat 
1927, pp. 42-46 
ithor li iss I t t! H 
mera (produced y t L W inkel-Got ) t 
By meat f the I : 
' rt ] I ‘ 


re give! Al Bull. K k R Lat 

Apparatus for the Determination of Viscosity under different conditions, and the 
Errors induced by changes of velocity of the moving liquid, surface ten- 
sion, and displacement caused by air. E. Masters and A. E. Goddard 
Ber. Chem. March 7, 1928, pp. 586-591 


1; (4) me rrection for k ti rgy r y Al Bull. Kodak I 
Photography in Science. I. W. D. Hackh. Camera Craft. Aug. 1928, pp. 361 
3¢ Oct. 1928, pp. 4/5-4/9 


’ I 
4 xample f th } rdins 
h, t I Al Bull. K 


Application of a Valve Amplifier to the Measurement of X-Ray and Photo- 
Electric Effects. C. E. Wynn-Williams. Phil. Ma Aug. 1928, py 


5 


vork of nization by X-ray t B : t 
Varied Uses of the X-Ray. Camera. Oct. 1928, pp. 224-226 





I Kod Re I 
Photomicrography in the Leather Industry. C. B. Neblett -hoto-Era. O 


222 124 


: To illustr tography to the leather industs 
brief descripti ‘ I Al B K k R Labs 

Use of Motion Pictures for Recording Stress Patterns by Means of Polarized 
Light. R. Thun. Kinotechnik. Sept. 20, 1928, pp. 483 
i that field 3 by { , minat e e 

the camera « tiv Stud I J f imper 

Bull. Kodak R Lat 

Automatic Control of the Carbonation Process in Beet-Sugar Manufacture. R 
[. Balch and J. C. Keane. Ind. Engg. Chem. Nov. 1928, pp. 1148-1151 


A 


| l 1 electrod ersed in tl which var to t H 


i; 
f the juice, causes the electric motor that 
ystem of relay M.E.H 
Automatic Control Through Temperature or Pressure. C 
Chem. Nov. 1928, pp 1152-1155 
An outstandir of this method of control is the design of t t t 
kes and breaks ntact dependir I hanges in temy ture pr I M.E.H 
Measurement of the Size of Crystalline Particles by means of X-rays. A. L. Pat 
terson. Z. Kristallographie, March, 1928, pp. 637-650 
I tical treatn i n of von Lau theory of X-ray 


Teatu 





1 s 















tices 1e theory is extended to the cases in which the crys é t 
sizes; the cases of a Maxwell distribution and a general distribution of 
[he average particle size cannot | 1 | measur the tl Ir 
n a Debye-Scherrer diffraction pa this depend th k ) distribut 
particle size he irregularit l 1 size and f f tl tl 
the interference ring t f lloidal particles the variat ’ 
veral orders of reflection overlap and produce only one broad ring instead of three or five 
rings among which the nz w central ring has the sought-for width. Thus the particle size 
not be determined for su es having an uncertain structure Abs. Bull. Kodak Res. Labs 
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DEVICE FOR INDICATING DENSITY 
OF LIQUIDS. Frank Schwartz, New 


York, N. Y. Pat. No. 1,691,084. 

INDOOR-OUTDOOR THERMOMETER. 
Herman Schlaich, Long Island City, N. 
Y. Pat. No. 1,691,136. 

ME. > * FOR MEASURING TEMPERA- 

Howard D. Matthews, a 
aise Ohio, assignor to Westinghou 
Electric & Mfg. Co. Pat. No 1,691,- 
247. 

MEASURING INSTRUMENT. Elizabeth 
H. Gates, Los Angeles, Calif. Pat. No 
1,691,279. 

ELECTRICAL MEASURING  INSTRU- 
MENT. Bert G. La Bar, Turtle Creek, 
Pa., assignor to Westinghouse Elec. & 
Mfg. Co. Pat. No. 1,691, 344. 

ELECTRICAL MEASURING  INSTRU- 
MENT. Walter G. Myluis, Wilkins- 
burg, Pa., assignor to Westinghouse 
Elec. & Mfg. Co. Pat. No. 1,691,357 

ODOMETER. Albert L. Barrett, Dorches- 
ter, Mass., assignor to Standard Ther- 
mometer Co. Pat. No. 1,691,510 

INDICATOR. Valentine Ford Greaves 
Burlingame, Calif., assignor by mesne 
assignment to “Federal Telegraph Co. 
Pat. No. 1,691,569. 

DEPTH METER. Charles Francis Jenkins, 
hs soeing on, D. C. Pat. No. 1,691,- 


CONTROL APPARATUS. Harold H. Wil- 
liams, East Pittsburgh, and Douglas W 
Booze, Pittsburgh, Pa. Pat. No. 1,693,- 


631. 

TIME CONTROLLED ELECTRIC 
SWITCH. Daniel L. Chandler, Boston, 
Mass. Pat. No. 1,693,635 

RECORDING MEANS. Herbert L. Merrick, 
Passaic, N. J. Pat. No. 1,693,701 

FLUID MEASURING FAUCET. Harry C 
Lyons, Mount Vernon, N. Y. Pat. No 
1,693,719 


INSTRUMENTS 
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IMPULSE TESTING EQUIPMENT. Ma: 
tin L. Nelson, Park Ridge, Ill. Pat. Nx 
1,693,725 

METHOD AND APPARATUS FOR LO 
CATING THE POINT OF ESCAPE 
OF A FLUID FROM CONCEALED 
PIPES. William B. Weldon, Chicag 
Ill. Pat. No. 1,693,737 

REGISTERING APPARATUS. Claude 
Worth Martin, Gold Hill, Ore Pat 
No. 1,693,763 

DRAFT RE GULATOR. Barney Goodma 
Chicago, Ill. Pat. No 1,693,814 

AUTOMOBILE SERVICE INDICATOR 
John Percy Stevens, Long Beach ar 
A. C. Bailey, Los Angeles, Cal. Pat 
No. 1,693,828 

SPHERICAL HEAT INDICATOR FOR 
AUTOMOTIVE INTERNAL COM 
BUSTION ENGINES. Henry C. Hebig 
Hoffmans, N. J. Pat. No. 1,693,984 

INSTRUMENT PANEL. John L. Fitzsin 
mons, Dayton, Ohio. Pat. No. 1,694 
006 

SYSTEM FOR DETECTING AND CON 
TROLING HUMIDITY VARIATIONS 
agg? R. Starkins, Rochester, N. Y 
Pat o. 1,694,107 

CAN-TESTING MACHINE. Charles D 
Mc Donald, Chicago, Ill Pat No l 
694,13 , 

METHOD “AND APPARATUS FOR SET 
TING THERMOSTATS. David N 
Crosthwait, Jr., Marshalltown, Iow 
Pat. No. 1,694,164 

TEMPERATURE CONTROLLING AP 
PARATUS FOR INTERNAL COM 
BUSTION ENGINES. Frederick M 
Furber, Revere, Mass. Pat. No. 1,694 


171 

GYROSCOPIC COMPASS. Elmer A. Spe: 
ry, Brooklyn, N. Y. Pat. No. 1,694 
192 

TEMPERATURE RE a. Albert W 
Hull, ene ady, N. Y. Pat. N 
694, 


The Electrocon Corporation now have exclusive license for the man 
ufacture and sale of the products formerly sold by Vibroscope, Inc 
They are now in production on improved models of the Vibroscope, 
Davey Vibrometer, and Davey Dynamic Balancing Equipment. The 
sales office and experimental laboratory are located at 6 Varick St.. 
New York, N. Y. Mr. Peter Davey is associated with the company as 


consulting engineer. 





PRECISION INSTRUMENTS for 
AUTOMOTIVE LABORATORIES 


AIR FLOW INDICATOR for Air Measurements in the Laboratory. 
FUEL FLOW INDICATOR for Fuel Measurements in the Laboratory 
FUEL SYSTEM for Fuel Measurements on the Road. 
ROTOSCOPE for Slow Motion Study of Moving Mechanisms. 

Write for Complete Information 


COMMERCIAL ENGINEERING LABORATORIES 


Makers of Fine Instruments 


4612 WOODWARD AVENUE 





DETROIT, MICHIGAN 








When writing to the above companies mention INSTRUMENTS 
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The Use of Switch Board Instruments for the Measurement of Various Quantities 





(Verwendung von Schalttafelmessgeraeten zur fessung verschieden 
artiger Groessen. ) i Fuhrmann Messtechnik. Nov 2 1928. PI 
296-301 
ticle takes up tl of —_ 
rs for the simultaneous t rk 
Electric Measurement (Elektrisches Messen) Dr. Bubert. Messtechnik. N 
1928, pp. 301-303 
This article takes uy electri I 
ctrical measurement of rical tities, | tr 1 
The Siddniadl ‘Tonlen of Materials R. W. Bailey. P: Inst. Mech. E: 
May 1928, -PP 417 
I plant test wed f } 
Measurement - Steam F enc in “Works Pr actice. J. L. Hodgson. Jl. of Inst 
f Fuel. Oct. 1928, pp. 17-32 
The paper describes the constructior 
ns to | taken in their use, and tl 
J i en period 
The Rendaidlosion of Laboratory Apparatus. (Normung der I itoriut 
Geraete.) Gl. Appar De 16, 1928, PP 243-245 
The specification for thermomet 


The Development of Current Menailenenais for High V olt: age. (Di lung 
der Stromwandlet ruer Ho chspannt ig.) G Keinath Me stecl nik Nov 


oka) 199 
This article 


1928, pp. 2 





ley rer . f rs. ti 
pe 


The Ferraris Movement as a time measuring instrument. (Das Ferraris-] 
£ 


I verk 
als Zeitmesser.) Dr. Kesseldorfer. Messtechnik. Nov. 22. 1928 pp. 292 
295 
[he construction and operation of a simple Ferraris r t ae et 
the revolution upon the voltage, frequency and temperat 
The extensometer described gives a load-extensior f 
Tensions on the filament nder test roduce torsion on a steel blade; these are r 1 by tl 
ent deflections in rt be f light wl fall hot ; fil 
The ‘eves Amana with High ‘Rata in Alter rating C urrent genet 
ments. R. Davis. Jl. Sci. Insts _Nov 1928, pp 454 
Continued from page 312. Mathematical 


la ition 


On the Measurement of High Tempers ratures. (Uebe 
ture.) L. Arends. Zs. Feinmech. Dec. 


The use of the radiation 


¢ Messung hoher Temper 
29, 192 8. PP ]-3 


ind opti al pyrometers ire nside | 
Optical Arrangements of the Half- Shadow Dilesiouien Apparatus. (Optisch« 
Einrichtungen der Halbschatten-Polarisationsapparate.) Zs. Feinmechanik 
Nov. 13, 1928, pp. 5-7 
The information contained in tl 
Haensch 
Method for using the Engler Viscosimeter. (Us 
lerchen zaehigkeitsmessers.) S. Erk. Gl 
254. 
The method of operation is briefly disc 
Ultra-Violet Microscopy. L. Martin 
pp. 337-344 


8 rt f s taken fror } 1 


ta gue t Franz Sc} 1» 


ber die Handhabung des Eng- 
Appar Dec. 30. 1928. pp. 153 





[his paper describes experienc: tered in trials of various method ra violet mict 
py. The selection with the aid of the interferometer of the fused rtz for the objective: the 
rrangement of the illuminating syst 8 Id and w methods of find tl Itra-violet { 
the mechanical requirements of ype; the ntrol of the immersion fluid by t 
n sa gg pt mixtures, and the investigation of the resolving power of ultra violet t 
liscussed. (cont'd) 


The Pilot Balloon Slide Rule. F. Whipple. Jl 
348 
The special features of the rul lescribe 
Testing Instruments for Yarns and Fibres. W. Denhan 
Insts. Nov. 1928, p. 348 


Sci. Insts. Nov. 1928, pp. 345 


A Pos instrum 


rent for measuring tl 





described. The thread is mounted between two clamps, one of which is incor 
pendulum at its center of percussion, the other rests on a ledge on the pendulum, t tt 
being contrived so that this clamp is t on fixed projection I the endul s att I 
part of its swing. The ener absorbed in breaking a thread measured ter 
4 crease of the arc of swing of the pendulum after falling from a definite height 
4 A Simple Gold Leaf Electrometer for High- Frequency Revonnemnente. S. Ray 
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INDICATING = VICES. Ralph E. Booth, INDICATOR. Floyd B. Newell, Els 
Lynn, Ma Pat. No. 1,694,307 N. Y. Pat. N 1,692,513 

SPEED CONTROL SYSTEM. John I. Hull ee eae Eerie, 8 
Schenectady, N. Y. Pat. No. 1,694,3 nn. Pat. No. 1,692,551 

‘ . # N >I Frank ) 

JOURNAL LENGTH GAUGE. Ward N ag ey a He ae Oh 

masesimer, Jersey Shore, Pa, Pat. N ELECTRICITY METER. Jesse Harris, | id 
1,694,333 Favett Ind. Pat. N 1.692.¢ The E 

APPARATUS FOR CONTROLLING THI RI CORDING OPTICAL hi ROME TER 
DRYING OPERATION IN PAPER Oswald H. Black ‘ sburgh, | 
MACHINES. George E. Witham, J: Pat. N 1 
Hudson Falls, N. Y. Pat. N 1,694 THERMOSTATIC ALLY - CONTROLLED 

49 DAMPER. Ira Smith, Stockt : 

INDIC conga DEVICE Edward ( Well Cal. Pat. N l ¢ “ 
Dayton Pat. N 1,692,012 Tt MPI RATURI INDICATOR. Clayt ‘ Tests 

PRE a RE GAUGE. Tn ving L. Wolcott and Dunham, GI Ill. Pat. N 1,69 

illis H Grant, Clevelar 1, Oh Pat ; 1 
1,692,3 ELECTRICAL CONTROL DEVICE. Ed i ve} 

THERMOMETER. Harry Y Nor J. Murphy, Schenectady, N. Y The I 

A\ N. Y. Pat. No. 1,692,381 No. 1,693,31 nai 
ENGLISH PATENTS “a 
Stu 

WEIGHING APPARATUS. Maatschappij DIFFERENTIAL GAUGES FOR FLOW 
Tot Vervaardiging von Snijmachin METERS. British Dyestuffs Cor; M 
Rotterdam, Holland. Pat. N 29 38 hester, England. Pat. N 290,778 

WEIRS. ee Snes Se. Pet WEIGHING APPARATUS. K. Maier, \ te a 

< - tembur Pat. No. 290,81 recog 

SU RVEYING INSTRUMENTS. ©. Z: WEIGHING APPARATU . Hi 296 . The § 

er Gert y. Pat. } 569 ) ; 
la, nat Pat 8 O¢ 
THERMALLY OPERATE Dp “Mi RC ad RY : itaaide : ‘ - . 
WITC . Rs SPECIFIC GRAVITY ESTIMATING AP 
SWITC og H i ; E : 
ene Me St. tak cen PARATUS. K. Kegel, Saxony, G This 

ELECTRIC METERS. Landis & Gyr, S any. Pat. N 0,91 U. S. 
Anon, Zug, Switzerland. Pat. No. 29 WEIGHING APPARATUS. Maatschay 
¢ Tot xp! Apparatem en ( T , 

GYROSCOPIC COMPASSES. Sperry Gyr trooien Ber rjote’s "Grav nhage, Hag rable: 

, Brooklyn, N y Pat N Belgium Pat No. 290,995 
2 670 DR. awe INSTRUME NTS. ( And: 

LIQU ID ME TERS Soc. D’Etudes pour | sen Mannheir Germany. Pat. N These 
transport, S , Frar Pat. N } 1.) 15 terenc 
677 at SPEI DOME TE oe . AC Cc a LE ROME - RS the 

WEIGHING APPARATUS, DYNAMO Naamlox T he \ 
METERS. | M. Smitl nd H. N landsche Instrumenten = e., M 1g 
De ath, Saltford, England Pat N Belgiun Pat. N 291,023 

90,697 PRESSURE ~ a. Roder fe M 
SPEE 7D INDIC ATORS. H. R. F. Burr and _ ntterde, Madrid, Spait Pat. N The | 
Ww. Given, I jon, England. Pat 

; Ne 2 7 WE IGHING APPARATUS. ( And ; 

TESTING ‘HARDNI SS MATERIALS. ( Rochester, N. Y. Pat No 291 12 Inclu 
H ilson, New York, N. Y. Pat. N — ATING — . LEVELS. H S pressure 

7 Eng. Pat. N l The ! 

ELE CTRIC ME ASU JREMENTS. F. Shat 1 

8 igland. Pat Ne 290,738 es ID LEVEL & WEIGHT INDICAT 
SPEEDS INDICATORS. K ona Linko ORS. B H cken, Cornwall, Eng. Pat 
jig, Sweden. Pat. N | N 91,1 

This 
; I asu®ri 
The The Davey Dynamic The po ce 
Vibroscope Balancing Equipment Davey Vibrometer po 
A portable stroboscoy A portable instrument for bal ‘ A sensitive instrumer Advai 

for observing mechar ll types of rotating parts whil for the measurement ; 
isms in motior running under their wn power! vibrations This 
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Simple Gold Leaf Electrometer for High-Frequency Measurements. S. Ray 
Prox Phys. Soc Lond. Aug, LS, 192 8, pp. 307-311 
leaf electr ter of the I le t 
st nt th t g 
I which permit x 
and capacity 
tru 1 ill t t itages KK id i I 
s of quick response and negligible 1 t nsumpt 
> G ‘e zist. H 


[he Petrographic Microscope as an Instrument for the Glass Technologist 


> 


Insley. Jl. Amer. Cer. Soc. Nov. 1928, pp. 812-828 


1 f the Petrographic r roscoy to the gla nol 
lass and impurities in 1 material t ted it I 
stallir materials ar d methods of nipulatior { +} trogr 


fication of crystallis f lence 
sts of the Fatigue Siesanth of Steam Turbine Bl: de Shapes. H. F. Moore, S 
Lyon and N Voge Bull 183 Enge Exp. Sta. Univ. of III 


sts reported ir 


ral different metals t t 
The Measurement a. Air ‘Gis intities and * i xy Losses in Mine Entries. Part 
A allen and C. Smith. Bull 184 Engg. E xp. Sta. Univ f Ill 


f B 


Tt tion I 
A Study " fy idbere of Concrete ia a Combine d Comencnine Stresses. | 


Richart, A. Brandtzaeg and R. Browr Bu 185. Engg. | xp. Sta UJ 
of i. 
The Seslate Seoaian of Staion Met: ~ Part II. A Determination of the Capil- 
lary Constant of Silver. E. Libman. Bull. 187, Engg. Exp. Sta., Univ 
of Ill 
‘Tl s bulletin deal the determination of th pillary tant of 
eS ‘Standard Atmosphere Tables and Data. Walter S. Diehl. N. A. C. A 


Tech Report No. 218, 1926 
Tables for Calibrating Altimeters and Computing Altitudes Based on the Stand- 
ard Atmosphere. W. G. Brombacher. N. A. C. A. Ti Report N 
246, 1926. 
two old reports art illed to tl 
purposes Data is given on th 
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1e government aeronautic 


The Variation in * sateen in yr oe of an Airplane in Flight. T. Carroll 
and W. H. McAvoy. Nat. Adv. Com. Aero. Tech. Note N 10, 1928 


(Secured on application).—W.G.B 
The Measurement of Maximum Cylinder Pressures. 
Adv. Com. Aero. Tech. Report No 294, 1928 
Includes a descripti ® ol th ipparat i ment lev 


pressures occurri craft en linders. “ ‘GB. 
The "aesceaetn pe Gas Penboentupee up to 1500°C in Radi: ition Fields of 


Chester W. Hick Nat 





Changing Anisotropy. (Die Messung von Gastemperaturen bis 1500° it 
Strahlungsfeldern wechselnder Anisotropi.) H. Schmidt ‘Aschi fuer 
Ei senhuettenwese n. Nov. 1928, pp. 293-299 
This arti contains addit l rmation on gas temperatur 
ng ge u t 1§ eg t 
mprovement of th truct f py! 
peratures in the checkers of an open-hearth furn 
Abstract of the above is al ontained in §. u. E. D 27, 1928, 1 
Advances in Aerotriangulstion. (Fortschritte der Aerotriangulation.) O. \ 
Gruber. Bild. u. Lieftbeld Dec 1928, pp. 141-150 
This article considers the progress in aerotriangul 
A Dilatometer—Catalysis in the Siedouien a Acetic Anhydride. Martin Kil 


patrick, Jr JI Amer Chem Soc. Nov. 1928, p 2893 


* tometer method M.E.H 
Charles S$ Pig got, jl. Amer. Chem 


( a been overl ales it 

Monte -Spectrograph— Radium sad year wling 
Soc. Nov. 1928, pp. 2910. aee 

A direct experimental means of « rmit the uranium 


age determination by the use of ‘te mass spectrograph given.—M.E.H 


A Modified McLeod Gage—Three Lebonuseny Devic es. 
Pressure Alternator and a Gage for Measuring Low Pressures or Per 
manent Gases in Condensable Vapor Loge K. "4 aylor. Jl. Amer. Chen 
Soc. Nov 1928. p 2939 

A Mc Leod gage, slightly modified according to diagrat may pl it 
4 an f permanent ye nd hl , MEH 


> of sinall 
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ee 7 reoigg TESTING. R. L. Rees 
i N 91,174 


idlesex, England. Pat. N 
THERMOSTATS. H. J. Yates, I 
rHERMOM TERS. P. L. Marks, | 

Pat. No. 291,311 
ELLIPSOGR APHS. J." Guenther @ J 
Ger ny Pat N 


91,324 
WE IGHING AND COMPUTING APPA 
RATUS. | Gar riant, N y, I 


Pat. N 


COLORIMETE RS, PHOTOMETRIC AP- 
Har nd F. W 


PARATUS. A. ( . 
Cunnir n, Wellesley, M Pat. N 
DEPTH SOUNDING LEADS. £! 
acust Ges. Kiel, Ger I Pat 
291,444 
RECORDING RATE & DIRECTION Of 
FLOW. J. M. P. Idrac, Paris, Fr 
Pat. No. 291.44 
WEIGHING APPARATUS. H. J. Woll 
owestoft, Eng. Pat. N 291,488 
GAS “METERS. S. Simpson, Devon, E1 
LIOL ii) LEVEL INDICATORS. A. V 
Bullen, Middlesex, Eng. Pat. No. 291 
513 
MICROSCOPES. W. Watson & Sons, | 
ion, Eng. Pat. No. 291,598 
THERMOSTATS. W. A. Van Berkel, Rot 


terdam, Holland. Pat. No. 291,669 
GAUGE GLASSES. M. W. Holfert, R 
enberg, Czecho-Slovakia Pat N 


291.676 


ELECTRIC MEASUREMENTS. Electrofl 
Meters Co., London, Eng Pat. No 


291,681 
MILK MEASI JRING MACHINES. 
Prestag on Er Pat. N 291 


DELIVE RING MEASURED QUANTI. 
— OF LIQUID. T. Tell Buer 
res, Argentina. Pat. N 1,71 
ELECTRIC MEASUREMENTS. Brit 
homson-Houston Co., Ltd., Londor 
Eng Pat No. 291,731 


FLUID PRE eo REGULATORS. C 


ada a Re n ‘2 ; mtr 
Conede. Pat 1,764 
ST ROBOSCOPIC NAP. ARATUS. O 
Jap No. 291,791 
WEIGHING APPARATUS. Maat Scl 
tot Vervaardiging, Rotterdam, Holland 


Pat. No. 291,801 
WEIGHING APPARATUS. T. S$. Mu 
Lond No. 291 


ELECTRIC ME ASURE Mr NTS. F. ‘Ell 


Chester 291,907 
AUTOMATIC "REGL Ul ATORS. B. R 
B. T. Wingfield, Middlesex, Eng. Pat 
J 291,92 


PYROME TERS. D. C. Gall, Surrey, Eng 
N 


291.971 


THERMOMETERS. FE. C. R. Marks, I 


Pat. } 292,018 
GAS" ANALYSIS. A. Olsson and P. D 
Peters mn, I ping, Sw jen. Pat. N 
RECORDING APPARATUS. Internat 
Electric Co., New York, N 
Pa t N 292,148 
SPEEDOMETERS. ~G. Mombur, Ver 
Fr Pat. No. 292,156 
ELECTRICMETI RS. Telefonaktiebolaget 
M. Ericsson, Stockholm, Sweder 
P t. No. 292,166 
ELECTRICAL MEASURE ME aby Inter 
ational General Electr a 


Wet N.Y. Pet. No 302.173 
ae x ne do APPAR ag Autor 
lep Mi lL Fr 

i NC 292.225. 


DELIVERING LIQUIDS IN MEASUI 
ng ANTITIES. _J. Fraser, I 


WI IGHING APPARATI Ss. H 
ra I M 
; Pare N ) 
LEC TRIC MEASUREMENTS. 
D Bergh, H re, 
nN 4 
PRESSURE INDICATORS FOR INI 
NAL ¢ OMBL ISTION ENGINES 
Pendr A} 
Eng. Pat. N 
MEASURING rt URBIDITY, COLOI 
ETC., OF FLU _—_ W G 
Ne York, N. Y t. N ) 
WATER INDIC ATORS FOR MOT‘ 
RADI ATORS. ( [ J 
Pat. N 
ELECTRIC ME ASURING INSTR 
MENTS. |! \ 
A Poke + 
ELECTRIC MEASUREMENTS. s 
? Halsk A G Berl ( 
a TIC a ASSES. E. V 
SPEEDOME TERS. A. C. Spark Pl 


FI 2.4 
DYN AMOMI TI RS. T. T: ik I 
Ta ¢ 


WEIGHING APPARATI IS. M 
R ] 


PLECTRIC ESTERS. ., ndis & G 
* Se seat : 
ELECTRIC ‘Mi ASU RE MENTS. 
P Ne 292,579 . 
G te ' ANALYSIS. Electr olux, Ltd 
ng. Pat. N 9 7 


REC ORDING APPAR Le S. 


WEIGHING JAPPARAT( Ss. W M 


DELIVERING RI AGENTS IN MI ASUR 
ING QU tt igo A. § Le 


¢ NI 


THERMOMI TERS. Siemens Br 
y Pat N rQ? 
RAIN GAl IGES. WY Batis F 
GAS METERS. Met team. Dian WA 
Ltd . har P-, P N 


MIC ROSC ‘OPE S. C. Beck, I 
Pp . 


ME ASU TRING MEC HANIC AL EQUIVA 


LENT OF HEAT. W. D. Hills, | 
I P 


WEIGHING APPARATUS. Oertl 
DIFFERENTTAT PRESSL me GAUGES 


WI r-wslee APP AR. ATU : oS 
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N 997.9134 
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TURBIDOMETERS. M ee 
No 203 


DELIVE RING Aes ASU ee QU ANT TTIES 


OF LIQt 1D. F 


Ge. s, Be lit ( 
GAS ANALYSIS. H. T. Rengrose, N 
n-Trent Fy Pat N 12 19 
WEIGHING APPARATUS. W. & T. A 
ry. Bir har Rae ne N >) 
CLINOMETERS. A. S. Aecgerter, D 
Gerr \ Pat N 293 1o/ 
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ts for Tin Coated Wire. J. D. Brunton. Wire & Wire Products. Dec. 1928 
PP 406 407 
é ar ic 6 . : 
Ball Impression Tests for Persian gna rs pi Tensile Strength. Be en 
Wire & Wire Product Jan 1929, pp. 8-10 


a ¢ 


ns in 


ere 
Strainmeter Tests of a Railway Bridge. H. R. Gartl 
r read | the Inst n of Civil | rs. Brief 


[he Properties of Breeze and Clinker Aggregates and Methods of Testing Their 
Soundness. Bull No. 5, Dept. Scientific & Industrial Ri 


Effect of “Nip” on the Mechanic: r Proper rties of Laoke ite d i Special Rep 
No. 11, De} t. Scientific & Indust: | Res 








results of the sts a j I } if Jetail part ilars are giv It pr tus and 
thods employed 
An Extensometer and poe ee of the Hydro-Static Type. H. H. Lang 
don, Engg Bul ZL}, Ex t. Sta., State Ce lle ge of Wash . Pullman, Wash 
The instrument de 1 by the I g. Expt. Sta. is i and il ted 


On the Geometric ‘Dasion of Scientific ana J. A. Tomkins. Instrument 
World. Dec 1928, pp. 229-231 


The de is ¢ red t ally 
A New Photometer. J hn F. Sutton, Instrument World. Dec. 1928, pp. 233-234 
t © Tatlock is briefly described 
The Sesiiiee’s p ee ie. R. T. Gunther. Instrument World. De 1925, pp 
241-242 
A igement of [ I G I rel | i 
some a I st $s us t 
siete of the Impedance Bridge. S. J. Zammataro. Bell Labs. Rec. D 
> PP. 150. 154. 
Tt I s for electrical measurements is briefly g 
Lewien Faults on Toll ‘ie. A. J. Pascarella. Bell Labs. Re ec. 1928, py 
16 “164 
Methods fcr 


On the Photonic: rogr: Soon and “ew oe ali of Graphite Flakes. A. L. Norbury 
€&’ L. W. Bolton. Bull. Brit. C. I. Res. Ass. Oct. 1928. pp. 52-54 
This article considers the effect of variations in methods of polishing and photographing on th 
pparent size of graphite flakes. TI purities te flakes is 
High-Speed Practice for Indicating Diesel Engines. Rudolf Ulrich. Oil Engine 
Power. Dec 1928 





The correct p re for taken ir tor Js is giver 4 18 f t edu 
onsidered. The adie the Maiha Indicator N 4 
A New Method for anaes via te Pressure. 'R. V. Townend. Jl. Amer 
Chem. Soc. Nov. 1928, pp. 2958-2966 
A new method for measuring os t pressure is described wh I t lily 
lutions of any non-volatile solute in a volatile solvent. The apor 8 igi 
M.E.H 


Vapor Pressures in Small Capillaries—A Study of Vapor Pre essures in Small 
Capillaries. Part I. Water Vapor (a) Soft Glass Cc apill: aries. f: L 
Shereshefs ky. Re Amer. Chem. Soc. Nov. 1928, pp. 2966-2980 

A method is described for n ring vapor pressures of liquids in smal pillaries. Apy 
m is shown. 





agr 
A Study of Vapor Pressures in Small Capillaries. Part II. J. L. Shereshefsky 
jl Amer Chem ‘er , Nov. 1928, pp. 2980-2985. 
This describes modifica pparatus used in the preceding article M.E.H 
Calorimeter—An Aaslionion of the Rule of Dulong end Petit to Molecules. 
D. H. Andrews and Ellis Haworth. Jl. Amer. Chem. Soc. Nov. 1928. 
pp. 2998-3002 
The measurements of heat capacity were made in a calorimeter which operates on the principle 
calibrated heat conduction, described in Jl. Amer. Chem. Soc., 48, 127 (1926). Sor 
provements on this calorimeter are given.—M.E.H 
The Recording Spectrophotometer for Precise Color Analysis. G 
Dec. 1928, pp. 684-685 
The construction of the instrument is given 
A System for Measuring Tapers. Amer. Mach. Dec. 13, 1928, pp. 907-911 


A system of measuring tapers, which was designed for cartridge and gun chamber gages 
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DELIVERING LIQUIDS IN MI ASURI D WEIGHING APPAR. ATUS. D. I 
VOLUMES. ]. E. H Skelsk J. Wheel Midlothian, Eng. Pat Be 
Denmat Pat. N 294,3 
INDIC ATING — af" LEVEL. H REC ‘ORDING need % LIQUIDS. 
N ng. Pat 
| N , gh ng. | No cS, 
THERMOMI TERS. A. ( Sp: rk Plug LEVELING HEADS FOR SU RVEY! ; 
Flint, Mich., Pat. N INSTRUMENTS. E. Marks, | 
SOL ND MI ASU RING DEVICES. F. V g. Pat. No. 294,456 \ 
hf ( Coventr DELIVERING MEASURE D ee K 
En Pat Ne 2 , OF LIQUID. Naamlo 
DELIVERING LIQUIDS IN MEASURED — Mattschappij Voor or U ity 
VOLUMES. A. C. Scott, Kent, E1 Van Dikkers en Bargeboer, Hag 
| teas ggg gium. Pat. No. 294,631 re 
mt. ; , ELECTRIC METI RS. British Th 
WI IGHING AEOABATIS. L. Gand Houston Co.. Ltd.. London. EF: 
Nancy, Frat at. No. 293,348 No. 294.643 iit M 
ELECTRIC TESTS. West Mfg. Cc ELECTRIC METERS. Internat 
29 8 Electr ( ew York, } 
ELECTRIC METERS. Dg 7 Gyr, Pat No 14.666 
vitzerlar ) GYROSCOPIC APPARATUS. P. § 
ELECTRIC ~ MI ASI REMENTS: S Lc n, Eng. Pat. N 294 St 
Schuckertwerke, A G., Berlin, ELECTRIC ME ASUREMENTS. E. M 
mar Pat. ] lin, Cambric Eng. Pat. N« 
ELE CTRIC ME ASU RE MI NTS. H. B INDIC ATING ‘AND RE :;CORDING AP 
V arwicks P 2 PARATUS. Electroflo Meters ( I 
WE a APPAR. ATL IS. O NS F ng. Pat. No. 294,812 Tl 
mberg, Germany. Pat. N ELECTRIC MEASUREMENTS. G. § 
ter, Middlesex, Eng. Pat. Nx 4 
SPE E DOME TE 0 A. Kreidler, Stuttgart ELECTRIC, MEASUREMENTS. 
P N 293,467 man, London, Eng. Pat. No ) 
THE RMOME TE RS. ntific & Pr WEIRS. Maschinenfabrik Augsburg N St 
yndon, Eng Pat N $7 berg, A G., Nuernberg, Ger 
RI CORDING APPARATUS. H R. ¢ Pat. N 294,954 
leveland, Ohio. Pat. N 293,64 mos SAU TS. S M 
SPEEDOME TERS. A. Stoppan Be omy ke, A. G., Berlin, Germar Tl 
Switzerland. Pat. N« 3,689 294,976 
MAGNETIC paar why S. S WE IRS. Maschinenfabrik Augsbung-N 
peablonses } , Paris, Frar rg, A G., Nuremberg, G 
7 Pat’ No. 294,954 
INDIC ATING LIQU 1D ene S ELECTRIC MEASUREMENTS. Sie 
imulateurs Electriqu ‘ Ha Iske A. G., Berlin, Germar Tl 
gay or : eee Pat NN No. 94,976 
825 DELIVE RING MEASURED QUANTITIES 
ELE CTRIC TESTS. Ateliers de Cor — LIQUIDS. J Live sey, Mar 
s Electriques de Charler Br Pat. No. 295 N, 
Bi Igium. Pat. No. 293,831 SPELDOME TERS. E Marks, I 
GAS ME TERS. A. Lutz, Stuttgart P 5.063 
Pat. N GAS ME TERS. es Engg 
ELEC TRIC ME ASU RI MENTS A Nottingham, Eng. Pat 5.1 
Spark Plug ( Flirt h. Pat ies "ATING "INSTRUME NTS. J 
93,842 in, olm, Sweden. Pat 
ELECTRIC METERS. Metropolitan-\ 95 _. 
Westminster, Eng. Pat. N INDIC ATING ACCELERATIONS. 
Tapley, ampshire, Eng. Pat 
PRI ssU RE INDIC ATORS. B. Hox 295,17 
ornwall Pa 293,9 MEASURING FLUID PRESSU _- A. 
WE IGHING ‘APPAR, ATU s. F. Dehn, Anon Inion Techniq que du Bat 
I Pat. No. 2 928 : des Trav ux Public Paris Oe 
THERMOST. AtsS. G. G. R P. No. 295,25 
at. No INDIC “ATING LIQUID LEVELS. L. M 
WEIGHING APPARATUS. W. & T. Ave phy, Dublin, Ireland. Pat. N 
Birmingham, Eng. Pat. N 293,96 3 
293,964 ELEC TRIC MEASUREMENTS. |! 
WE IGHING APPARATUS. G H itchinson inde t, Uppsola, Sweden. Pat. N 
Sheboygan, Wis. Pat. N 8 
ELEC TRIC Mi ASU ~ ME — “A DELIVE RING MEASURED QUANTITIES 
ell, 1 j £ N OF LIQUIDS. ac Rogers and M 
hause & Co., neshire, Eng Pat h 
ELEC TRIC MEASU = MENTS. Metrop< 295,341 
: n-Vickers Ele« il Co., Westminster ELE CTRIC METERS. = Siemens-Schuck geist 
Pat. N 294,115 werke, A. G., Berlin, Germany 
cLoc KS. Magnetic Swisse § Ar 295,389 Vz 
zerland. Pat. N 294,1¢ WEIGHING APPARATU a. Ww. & T 
RECORDING APPARATUS. , no ery, Birmingham, Eng. Pat. N 
Cleveland, Ohio. Pat 294,189 
LIQUID-LEVEL — ATORS. E. Seigt WE IGHING APPARATUS. = Maatsc! 
Paris, France. Pa 294,223 t fervaardigang Van _ Snijn . 
WE IGHING APPARATU S. L. Gendria v. igens, Rotterdam, Holland. Pat Sp 
Na Fr P 4,229 95,460 
— “TRIC ME ASURE ME NTS. "British DE LIVERING LIQUIDS BY MEASUR I 
1son- Houst« Co., London, E od, Sussex, Eng. Pat. No. 2 re 
og No 294.241 am, M 
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oiler Room Records Spot Losses in the Industrial Power Plant 
Powe Dec. 18, 1928, pp. 997-998 
Selecting Controllers for Alternating-Current Motors. 
Jan. 8, 1929, py 
H. S. Sturtevant. Power 


\utomatic Control Improve s Product and Lowers Cost. 


54 


1929 Ar + 


Jar S, PI 

ffect of CO2 on Plant Economy. B. C. Sprague. Power. J 8, 1929, | ( 
CO : 

Meters and Instruments in Pulp and Paper Mills. R. V. Knapp. Paper T: 

Nov. 22, 1928, pp. 61-65 
Stre ort Testing of Chemic: al mp. G. Hall & W. W | aper J | 

Jai 24, 1929, pp. 51-5 

1 ; Py Ps ‘ +} Ps A} } 
M. D. Smith, Souths Pow il 


Throttling Calorimeter and its Use. 
Jan. 1929, pp. 53-54 


Che 


. > Instrume 


Stroboscope—with Special Reference to the Ashdown Rotoscope. 

W rid Jar 1929 pp. « 16 
Pasi so 

M } R 

The Influence of Bounda: ry Contrast on the Accuracy of Physical Measurement. 
Abstracted iro ré P ikalis he Zeitschrift I Jar lary 1928 Instr 
ment World. Jan. 1929, pp. 261-263 
shysicist. —M.B 

rhe Sledern Reflecting Telescope and the New Astronomical Photography. G 
W Ritchey Trans ce So 1927 28, No ), pp 197-224 

I {1 

Note on . the U se of Tomtom in Series for Sight Testing. [T. Smith. Tr Opt 

Soc 192 7-28, No. 5, pp. 243-250 
t T} 
bie | | 

1 { {. With incort 


Primaries. W. D. Wright Trans. Opt 


A. Trichromatic _Colorimeter with Spectr: al 


JVE_9VA 


Sot 1927-28. No 5, pp. 225-242 


: 4 
Fr t ~ k 
I 
t I nd x 
ite | +] f | 1 
t. Another has enabl Max thod of ! 
pted without the introduction of rotat part th I 
Vapor-Pressure Chart for Paraffin Hydrocarbons. O. G. Wilson, Jr. Ind. E: 
Chem. Dec. 1928. pp. 1363-1366 
I iS ferns of the temr , rai P N 
juick and easy solution of the equation.—M.E.H 
Specific Gravity of Glycerol. L. W. Bosart and A. O. Snoddy. Ind. E: Che 
Dec. 1928, pp. 1377-1379 
Density and Percentage tabl vering t temperatur 1 15.5, { 
given, and ¢ pa ns I é th values that appear in the Internatio Crit I 
M.E.H 
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( LOC a Graset London, Eng. Pat INDUCTION ELECTRIC METERS. La : 
8 ff Gyr, Zug, Switzerland Pat p . 


REC ORDING SPEED AND RUNNING 
PARTICULARS OF VEHICLES. J 
ja. Pat. N 


Loy Vancouver! Ca 


HERMOSTATIC VAG NaS Rad 

Lt J Er P N 295,82 
WEIGHING "APPAR ATU s. Maatschapy 
Ve \ Sr I : 


Vv 8 


Vol; Rotterdam, Holland. Pat. N 
CLOCKS. U. Vuille, B Switz 
GALVANOME TERS. Electrofl Meters | 
THERMOME Tels, ae Whipr 

( } rument . i 


Eng Pat 
eat — poste Yon APPARATUS. H. R. Cool, 
O! be 295,981 
ELECTRIC CLOCKS. I Conrad, Pitts 
re. © N 296,031 
SPEED INDIC ATORS. I Irving, Leeds, 


No. 2 
MIC ROSC OPES. J V Ramsden, Shrews 
Er Pat 296,042 
GAS ME TERS. — h Ake , Ges, Ber 


Pa 
WI IGHING APPARATU 1S. I Mercken, 
Brussels, Belgium. Pat. N 29¢ 9 


THERMOSTATIC VALVES. K. Aird and 
ain, td Lc Eng. Pat. N 
296,12 
ELEC TRIC Al I Y WOUND TIMEPIECES. 
nglish ck & Wa Manufacturers, 


( "Eng y. Pat 'N 296,15 

ME ASU RING THE ag TRE CON 
TENT OF WOOL. ‘ap 
Manchester, Eng. Pat No 296,1 

MASTER CLOCKS. Tr nd | Mer 
Hertfordshire, England. Pat. N 
181 

PHOTOMI TRY. J. Y. Johnson, I 
Er Pat. No. 296,19 

WI IGHING APPARATUS. | J. Troll 

wson Heights, Md. Pat. No. 296,22" 

M: AGNE TIC TESTS. International General 

ag Co., New York, N. Y Pat 


ELECTRIC “METERS. Dag & Gyr, Zug 
Switzer 196.368 

ELE CTRIC RE Gl LATORS. British Thon 
son-H ston Co., Ltd., London, Er 
land. Pat. No. 296,407 

TESTING oe Siemens & Halsk« 
A. G. Siemensstadt-Berlin, German 
Pat. N 296,43 

DELIVERING ME ASU RED QU go S 
OF LIQL IDS. J Marshall, Ilford 

id Pa N 296,575 

I LEC TRIC DIST ANT CONTROL AND 
SIGNALLING SYSTEMS Associated 
Telephone & Telegraph Co., Kansas 
City, Mo. Pat. No. 296,664 

WEIGHING ona S. F. Garaventa & 
G. Tripodi, Genoa, Italy. Pat. N 


296,671 
COUNTING APPARATUS. Igran El 
tric Co., London, England. Pat. N 


TIMEPIECES. riques Movado, La Chaux 
de-Fonds, owe itz zerla nd. Pat. No. 296,- 

E LECTRIC MEASUREMENTS. J. W. Rec- 
ord, Cheshire, England. Pat. No. 296,- 
749 

INDUCTION MOTOR METERS. Landis & 


Gyr, Zi ig, Switzerland. Pat. No 296,- 


a4 
/ 


ELECTRIC MEASUREMENTS. Siemens & 


Halske, Siemensstadt-Berlin, Germany. 
Pat. No. 296,772. 


CONT ROL L on MECHANISM FOR M 
RINE ENGINE S. Maschinen Fa 











Augsburg-Nurnburg A. G. Augst , 
Germar Pat "No 296,777 + 
GYROSCOPIC (¢ OMP. ASSE Ss. Ne t 
Technische Handel Maa ippij, H g 
Holland. Pat. N 296,790 
GAS oo i J. Bingham, Middlesex, Ig 
land N 296,804 
MEASURI D a pond alabare APPAR. ATI 
- ( n, igland. | 
ELEC TRIG MI — MENTS. Br 
Thomson .~ Aldwych, f 
land. Pat Lest A 
WI eo APPARATU SS. Maatschz 
r\ ing Van Snijmach 
R rdam “Holland Pat. No. 296 
Cc ‘HRONOME Vp zn _ESC APE MENTS. ter 
Winter, yn, England Pat h : 
RY Th 
SPEEDOMI TERS. F. W. Giveen, H 
B .~ O. W. Sigu irdsson, I A 
( I l i. Pat 97 ¢ 
ELEC TRIC AL ME EASU RI ME NTS. Wes ME 
a ~y rT Newark, N. J. | 
297 09 A] 
MI ASU RING "AVI RAGE SPEED AND 
—_ T. = Midwinter, London, | 
146 4 
G AS GOVERNORS. J I Sime 
W Peebles, Edinburg, S$ 
7 ,16¢ As 
HYDROMI TI RS. i ae Se lie, Birk 
t. N 167 ” 
THRU ST AND “WE IGHT ME ASU RING 
DEVICES. R. R. McFadden, I 
Eng. Pat. N 97,216 Boil 
ELI CTREC MEY r RS. Bromptor ¢ k 
sington Ele< ity ~~ i 4 
don, Eng. Pat Ne 24 
DELIVERING LIQUIDS IN ME ASU RED 
QUANTITIES. M. Me se & ( rhe 
td., Cheshire, E me 297 
WEIGHING APPARATU S. W és . 
Ave ry, » td. Birmingham, Eng. | : 
No + 
PYROME TE RS. ie Lloyd and | peli 
trofl Met Co., London, Eng. | The 
INDIC ATORS. ( St Hampshire, | 4 
Pa 7,347 
ELECTRIC ‘METERS. ” British ME.I 
oo yuston Co., Aldwych, Eng Cher 





LIQL ID ME TERS. Ht. Blum, For 
Ind. Pat. N 409 af 
WEIGHING APPARATUS. Barnes § 
( Detroit, Mich. Pat. No 7 
M- AGNE TIC TESTS & MEASURE ME N 5 
British Thomson-Houston Co., Al Pr 
England. Pats. No. 297 "462 and 297 : 4 369 
FAULT FINDING AND PROTECTIV! ded 
ARRANGEMENTS FOR DYNAMO 
ELECTRIC MACHINES. Ganz’! 
Villamossagi Reszventtarasag, Buda 
Hungary. Pat. No. 297,473 
it or ey J. and L. Gaunt, Arr P 
England. Pat. No. 297,517 t 
DELIVE RING MEASURING — S Use « 
OF LIQUIDS. Liquid Measurer 
Ltd., Middlesex, England. Pat 
297.554 
SPEEDOME TERS. F. W. Giveen & H 
Bamber, London, England. Pat 
297,016 
ELECTRIC REGULATING APPARATUS : 
Unzeitig, Vienna, Austria. Pat. N é ter 
297,056. i : 
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. New Pycnometer for Solids: The Compressibility of Sodium, 
Beryllium. T. W. Richards, L. P. Hall, B 
Dec. 1928, pp. 3304-3310 


gram and descr 


Barium and 


J. Mair. Jl. Amer. ¢ 


S 

nt n . M I H 

\ Tenpemaee Rcetinnn rat Carius Furnaces. G. B. Heisig. ] ( 
Soc. Dec. 1928, pp. 3388 


ef 1 that fir ( 


Ignition of Mixtures of Air with Natural Gas and wit Methane 
Coil yt gl G. Meiter. Ind. Engg. C 


| 


by Induction 
em De 1928 1 135 
%, th 
M.E.H 


A Vacuum Tube Potentiometer for Rapid E. ie F. Measurements. H. M 
tridge. Ji Ame Chen 5 Jar 19? p] ye 
J M.E.H 
The Electrometric Titration of Manganese by the Volhard Method. 
and M. H. Clapp. Jl. Amer. Chem. § Jan. 1929, py 

Ar lificatior f tl 1 stor t nt r t} ] f tre 


M.E.H 






L. B. Fa 
sons, E T D: ik ind \ Ss. oturgs |] At ( 
pp 166 ] ] 
tivity M.E.H 
A Simple Apparatus for the Determination of Carbon Dioxid C. Wiley. J 
Amer. Chem. Soc. Jan. 1929, pp. 222 
M 1 ul fron ordir r ] rat + A ‘ 
tl nossibilities f r-COo t nat D @ MA 
Boiling Points of Electrolytic Caustic Solutions. C. C. Monrad 1 W. L. Bad 
Ind nage C hem jar 1929, pp. 40-42 
Annaratus for the rr f nte { 
inialas ts toeeliy-of aatal.—34.8.11 
The System Ferrous Oxide-Silica. C. H. Herty and G. R. Fitter bi 
Jan. 1929, pp. 51-57 
I methods used in the pr 
M.E.H. 
The Detergent Action of Soap. F. H. Rhodes and S. W. Braina Ind. Er 
Chem Jan 192 9. PP 60-68 
A satisfactory method he quantitative d 
Mf H 
rhermoelectric Measurement of Temperatures above 1500° C. H. L. \ 
H Abr ams P aper delivered before the Amer Ele trochemical S Sent 
1928 
GS (1 2 F.) 
‘ Seager tae 
n, t © 1.7 —_ F.) x I 
© F.) ha been | e we 
(4 F.) at f t I I 
nd A} } t 
28, pp. 1741-174 
Physical Properties of Dental Materials. R. L. Coleman. B. of S. |] R ) 
1928, pp 867 938 


Pr tical metl st 
! i 


= Br 


Use of the Under-W ater Spark with the Flilger Sector Photometer in Ultra 
Violet Spectrophotometry. H. J. McNichola 


B. of S. JI R 
1928, pp. 939-949 
per describes 7 { 


LD 
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aaa = sendortng AL GOVERNORS. M I 
Magnete Syndicate, Ltd. and E. A t 
Englar Pat. N 


son, Coventry 


070 
ELECTRICAL MEASUREMENTS. 


Electrical Instrument Corp., N 
N. J. Pat. No. 297,093 

MEASURING AVERAGE SPEED AND 
OUTPUT. Midwinter, London 
England. Pat. N 7 ,14¢ 

HY DROMI It RS. J ( llie . Birkenh 
ngland. Pa N 7,167 

rHRUST ga WI IGHT MI ASURING 
= VEC R i n, Londor 

i .™ t. N 2 7.7 1¢ 

ELECTRIC METERS. Brompt ¢ Kensit 

ton Electric ee Ses nee SS 


England. Pat. No. 297,2 
DELIVERING L greet IN MI ASU r D 

QUANTITIES. he ? 

Cheshire a ent aes 
WEIGI iING APPARATUS. W Poa 

cry. Ltd., Birmingl » England. Pat 


) 


DELIVERING ‘MI — RED .~ a 
Shellmex, Ltd., 
No. 297,698 

GAS ME = RS. A. Whit Lond I 
an N ),78 

FLECTRIC METERS. 2 nd ? Gyr, Z 
witzerl ». 297,812 

Gas’ METERS. Me politan Gas Meter 

I England. Pat. N 


WE IGHING APPARATUS. W. & 1 4 
ery _&B rmingham ngland at 

INDICATING LIQUID LEVEL. §& 
Ateliers, Paris ran Pat. No. 298 


149 


INDICATING INSTRUMENTS. § 
Halsk log ( ' Pat 
ELECTRIC CLOCKS. |! I 
Ss t rlar P N ) 
rESTING YARNS. 


GAS METERS. Metropolit ( 
Lt N tt r l 


LEVELS. H. 17 Caml 

Pat. N A 
DELIVERING MEASURED QUANTIT! 

4M. R London, | 
rIMEPIECES. A. Leyl D 
GAS METI RS. K scht \ 
INDICATING LIQU ID LEVEL. M 
THERMOSTATIC VALVES. K. A De 

Letd | 


{ 
lal 


THERMOSTATIC VALVES. 
Ltd., Birmir England. P 


DELIVERING LIQUIDS IN MEASURED Not 
QU ANTITIES. 4. P 
Et 7.9 ‘ 
MAGNI rIC "TESTS AND MEASUI Ma 
MENTS. F. Dehn, Lond | a 


» 


N 
RECORDING REST OR MOTION 


\ Ger 


SPEEDOMETERS. P. Dorer, | Stell 
lar Pat N ) )R 


GERMAN PATENTS 


ee jer t a. M 


Werk Pat 
N 462 - ) 

MESSGERAETE, RICHTMITTEL FUER 
SCHUSSW. AFFEN. C. P. Goerz Opt 
Austalt, Pre irg, Germany Pat. N 
462.1 

RIC HTUNGS- UND KURVENANZEIGER. 
Gyrorector Ges., Berlin, Germany. Pat 
No 461,915 


MESSINSTRUMENT MIT AUF EINEM 
DREHKNAUF GELAGERTEM 
SCHLEPPANZEIGER. Hartmann & 
hago A. G., Frankfurt, Germany. Pat 


E INRIC HTUNG ZUM BESTIMMEN DES 
GEWICHTS UND DER MENGE DER 
LADUNGEN VON FOERDERWAGEN. 


H. Stoltefuss, Essen-Barbeck, Gerr 
rat No 46 > AG 
PE NDELDYNAMOMI —. Siemens-Scl 
kertwerke d i. rlin-Siemenst 
‘a t 1¢ 


PI NDE LVERDRE HUNGSME SSER. A. ( 
Pat. No 
462 oi 
KOMPASS MIT PARALLELEN, IN GER 
INGEM_ ABSTAND UNTER DEN 
NAHELN | ANGEORDNETEN WEI 
CHEISENSTAEBEN. A. M 
Krauss, Paris, France. Pat No. 4 


VORRICI TUNG ZUM AUSWUCHTEN 
UMLAUFENDER MASCHINENTEILE. 
Allgemeine lektricitaets Ges., Berlit 
Germany. Pat. No. 462,382 

MESSEINRICHTUNG FUER DAMPF, 
GAS ODER FLUESSIGKEITSMENGEN 
MIT WIDERSTANDSCHALTUNG. 


Halsk Berl 
Pat N 4 619 The 
BEFESTIGUNG. DER INNENTEILE IM ue 
GASMESSERGEHAEUSE VON MIM 
BRANGASMESSERN. H. P 
Jr., Luettringhausen, Germany 
NEIGUNGSWAAGE MIT EINER VOR 
RICHTUNG ZUM AUFHEBEN DIE! 
DURCH DAS SCHIEFSTEHEN DEI 
WAAGE ENTSTEHENDEN 4 HLER 
P Dopp, Berlin, Germany 
SELBSTTAETIGE ~~ I 
Gent, { 


PR AI ZASIONSB: Al KI NW A. oo E. 


Impr 
Simp 


PREISWAAGE. Dayton Scale ¢ Recor 
()} Pat N 
PRI ISW A, AGE. 8. EGGER-Hat 
21. Pat. No. 462,751 x 
DRI HW, AAGE ZUM MESSEN KLIENER Ss 
GRAVITATIONSKRAEFTE. sa 
tion Boden Untersuchur MI 


Ge Berlin, G Appa 
N 462.178 
REGISTRIERVORRICHTUNG. 
Ed. Jaeger, Paris, Frat 


VORRICHTUNG ZUM ANZEIGEN DES d 
VERHAELTNISSES DES_ KRAFI Recorc 
STOFFVERBRAUCHES VON FAHR | 
ZEUGEN. Siet H 
( Pat N if 


I ASC “HI NST ATIV. ae Flame 
t N 463.4 
STATIVKOFF MIT KUGELGELENK Pete 
A tr } 


inn \ 
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Sensitive Vacuum Tube Voltmeter. C. B. Aiken. Jl. Opt. S Di 128, py 
440-450 
A 
A Simple Tread Cracking Test. A. H. Nellen. Rubber Age. Jan. 1 1929, pp 
373-374 
R ( 
MI 
Austenite ome oe and Length Changes in Steel. Bain and W. Waring 
Trans 1.5.9 I Jar 29, pp 69-95 


Determination of Hydrogen-Ion Concentration of Flour-water Mixtures. P. H 
f E. A. Fisher. Cereal Chemistry. Nov. 1928. pp. 445-460 


M.B.1 


Note on me Gasometric Determination of Carbon dioxide by the Chittick Meth- 


od. Hertwi ind | Hicks Cereal Chemist Nov 1928, pr 181-484 
i M.B.R 
Magnetic Aasiode. R. Sanford. Jl. A.I.E.E. Jan. 1929, pp. 7-9 
| 
s; H } Pp 
M.B.R 
Stellar Radiation Measurements. E. Pettit and S. Nicholson Astropl il 


Nov. 1928, pp. 279-308 





[he Selenium Cell: Its properties and Application. G. B Ee | age Ele 
Engrs. Dec. 1928, pp. 97-120 
\ ; f : M I 
Improved Laboratory Rectifying ¢ olumn. Melville J. Marshall. Ind. Engg. ‘ 
Dec 192 " 1379 
with t 
M.E.H 
Siaole ineiuiiied Exposure Test for My arnishes and Lacquers. Hi V. Has 
sen. Ind. Engg. Chem. Dec 192 » PP 1384-5 
c io more rat liy thar it xposul Apparat s is les j MI H 
Recommended Equipment of a Modern X-Ray Laboratory for the Study of Struc- 
tures of Materials. George L. Clark. Ind. Engg. Chem. Dec. 1928, pp 
1386-1390 
A detailed descript given of t various types of plete X-ray 
Apparatus for Micro Gas Analysis. C. H. Prescott, Jr. Jl. Amer. Chem. S De 
1928, pp 3236 3240 
ter or less at one atmosphere, and to determine COz, CO, He and No. A 
M.E.H 


Recording Instruments in Cost Analysis. H. Nock and H. Edgerly. G. E. Rev 
Dec. 1928, 4.83 6 44 647 


Flame ail iii ids, J. V. Hunn and George G. Brown. Ind. Eng; 


Chem., Oct. 1928, pp. 1032-1040. 
ratus and method of operation are described in detail for studying the re 


+ 


opagation and the pressure changes resulting therefrom M.E.H 


A me 
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Buyers’ Guide 


[ Instruments and accessories used for measurement, inspection or 


fi centrol in the industries and sciences. 


(oe eS SSS SS SS ES 


If you are unable to find what you require in the Buying Section of 
struments—Industrial and Scientific write us and we will obtain 
particulars for you without charge. Give complete information of 


quirements 


i 


AIR FLOW INDICA 
Commer Er 
ALIDADES 
ALTIMETERS 
Tagl abue Mfg Ee.. < ] 
Taylor Instrument Companies 
AMMETERS 


rOR 


Indicating 
Rawson Electrical Instrument Com, 
Recording 
Bristol Compa 
ANEMOMETERS 
Taylor Instrument Companies 


ASPHALT TESTING APPARATUS 
Hiergersell Bros 
Tagliabue Mfg. Co., C. J 
BALANCES 
BAROMETERS 
Aneroid Mercurial, Recording 
Colonial Supply Company 
Hiergesell Bros 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 
BRAKE TESTING METER 
CALORIMETERS 
Peroxide, Oxygen Bomb, Gas Recording 
Burgess-Parr ( 
CARBON DIOXIDE METERS 
Brown Instrument Co 
Tagliabue Mfg. Co., C. J 
CARBON MONOXIDE METERS 
Tagliabue Mfg. Co., C. J 
CHRONOMETERS 
Tagliabue Mfg. Co., C. J 
CLOUD & POUR TEST APPARATUS 
Hiergesell Bros 
Tagliabue Mfg. Co., C. J 
COLORIMETERS 
Hiergesell Br 
Tagliabue Mfg. a 
Tintometer, Ltd 
COMPASSES 
Taylor Instrument Companies 
COMPARATORS 
Colonial Supply ¢ 
Federal Products Corp 
CONTOUR MEASURING PROJECTOR 
Bausch & Lomb Optical Company 
CONTROLS, AUTOMATIC 
Air Conditioning 
Condensation 
Tagliabue Mfg. Co., 


Cc 
per 
Tagliabue Mfg. Co., C. J. 
Float 
American Radiator Company 


J 


Gravity 
Tagliabue Mfg 20., < J 
Humidity 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companie 
Humidity & Temperature 
Tagliabue Mfg. Co., C. J 


Taylor Instrument Com; 


Liquid Level 
American Radiator Co 
Bristol Compar 
Tagliabue Mfg. Co., C. J 
Motor 
American Radiator Compan 
Pressure & Vacuum 
American Radiator Company 
Brown Instrument Cc 
Bristol Company 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 
Pyrometer 
Bristol Company 
Brown Instrument Cx 


Taylor Instrument Companies 
Wilson-Maeulen Company, Ir 
Refrigeration 


American Radiator Compar 
Tachometer 

3rown Instrument ( 
Temperature-Time 

Tagliabue Mfg. Co., C. J 

Taylor Instrument Co 
Thermometer 

Bristol Company 

Brown Instrument Co 

Hierge sell Bros 

Tagliabue Mfg. Co., C. J 

Taylor Instrument Companies 






Wilson-Maeulen Company, Inc 


Thermostat 

American Radiator Company 

Bristol Company 

Taylor Instrument Companies 
Time 

Tagliabue Mfg. Co., C. J 
Unit Heater 

American Radiator Company 
Valve-—Motor Operated 

American Radiator Company 

Bristol Company 

Taylor Instrument Companies 
Water Level 

American Radiator Company 

Bristol Company 

Tagliabue Mfg. Co., C. J 

COORDINATOGRAPHS 
G. Coradi 


February 


»f —> | —J} 
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OUNTERS 
Revolution 
Bristol Company 
Stroke 
Bristol Company 
CYLINDERS-GRADUATED 
Hiergesell Bros 
Tagliabue Mfg. Co., ¢ | 
Teschner-Myers Co., Ir 
DEFORMETER (Beggs) 
Southwark Fdry. & Mach. (| 
DEMAND METERS—see Meters 
DIVIDING HEAD 
Optical 
Bausch & Lomb Optical Company 
DRAFT GAUGES—see Gauges 
DYN AMIC BALANCING E QUIPMENI 


n Cory 
ELECTRIC “TELEMETER 
Southwark Fdry. & M ( 


ENGINE INDICATORS 
EXTENSOMETER ge onbe rger) 
Southwark Fd fy M ( 
FI An & BURNING POINT TESTERS 
Hiergesell Bros 
Tagliabue Mfg. Co., ¢ J 
Taylor Instrument Cos 
FLOW METERS 
Brown Instrument ( 
FLUXMETERS 
Rawson Electrical Instrument Cx 
FREQUENCY METERS 
Recording 
Bristol Company 


FUEL a APPARATUS 





s-Parr Co 
FUEL ney INDIC ATOR 
Commercial Engg. La 
GAS ANALYTICAL METERS 
Chemical 
Tagliabue Mfg. Co., C. J 
GAS LEAK INDICATORS 
Colonial Supply Company 
Taylor Instrument Con 
GAUGE RODS 
Tagliabue Mfg i., ¢ J 
GAUGES 
Absolute Pressure 
— es. <..C. J 
&Tavl 


« Instrument ( 





Amplity ing 


F, eel Prodo cts Cory 


( —. 


S ( 

Fedor t Peodecs G. oT] 
Cylinder 

Colonial Supply ( 

Federal Products Cory 
Depth 

Colonial Supply ( 

Federal Products Corr 
Dial 

Colonial Supply (¢ 


Federal Pro ducts Cory 
Differential Pressure 

Tagliabue Mfg. Co., C. J 
Drill 

Bausch & Lomb Optical Company 
eer 

lonial Su ipply Co 
Fedor Products Corp 


Indicating 
Draft 
Bristol Company 
Brown Instrument ( 
Tagliabue Mfg. Co., (¢ 


Taylor Instrument ( 
Liquid Level 
Bristol Company 


pany 

Brown Instrut t ( 

Tagliabue Mfg. ( ( 

Taylor Instr t ( 
Pressure 

sristol Comy 

Brown Instr t ( 

Tagliabue Mfg. ¢ ( 

Taylor Instrument ( 
Pressure—Te mpe rature 

Br vn Inst 

Tagliabue Mi 

Taylor Ins 
Pitch Diameter 

Colonial S$ ipply ¢ 

Federal Products (¢ 
Profile 

Bai h & Lomb O any 
Rain 

Taylor Instri t ( 
Recording 


Distance 
Bristol Company 

Draft 
Bristol 
Tavl 





Pressure & Vacuum 
Bristol Company 





Pestiabae Mfg ( a if J 
Taylor Instrument Compar 
Strain 
Sout rk Fdry M 
Water Level for Boilers 
Bristol Company 
Wind 
Taylor Instrument ( 
GOVERNORS 
Pressure 
Tagliabue Mfg. Co., ¢ J 
Pump 
Tagliabue Mfg Co., ( | 
GREASE TESTING a eyo IS 
Tagliabue Mfg. Co., ( 
GROUND-OHMER 
Herman H. Sticht & C 
HARDNESS TESTE RS 
Wilson-Maeulen Company, Ir 
HARMONIC ANALY ZE RS 
G. ¢ rad 
HUMIDITY RECORDERS 
Wet & Dry Bulb Thermometers 


Bristol Company 


Brown Instrument ( 

Tagliabue Mfg. Co., ( J 

Taylor Instr t Cor f 
HYDROMETERS 

Hiergesell Br 


Tapli ae Mfg. ¢ af ] 
Taylor Instrument Compar 
HYGROMETERS 
Ce sloni al S ipply C pany 
Hiergesell Br 
Tagliabue Mfg g. Ce ( J 
Taylor Instrument ( 
IMPACT TESTING MAC HINE S 
Alternating 
INDICATORS—See Gauges 
INTEGRAPHS & INTEGRATORS 
Cenc 


G 








LACTOMETERS 
Tagliabue Mfg. Co., C. J 
LEVELS 
Centering 
Bausch & Lomb Optical Company 
Engineer’s, Wye, Precision 
Prism 
Taylor Instrument Compan 
LOCOMOTIVE INDICATORS 
MANOMETERS 
MEGOHMMETERS 
Herman H. Sticht and Company 
MELTING POINT APPARATUS 
Hie rgese Il Bros 
Tagliabue Mfg. Co., ¢ J 
MICROAMMETERS 
Rawson Electrical Instrument C 
Wilson-Maeulen Company, Inc 


MICROSCOPES 


Brinell 

Bausch & Lomb Optical Company 
Metallographic 

Bausch & Lomb Optical Company 
Petrographical 


Bausch & Lomb Optical Company 


Toolmakers’ 
Bausch & Lomb Optical Company 
MILLIAMMETERS 
Rawson Electrical Instrument ( 
Wilson-Maeulen Company, In 
MILLIVOLT METERS 
Bristol Company 
Rawson Electrical Instrument C 
Taylor Instrument Companies 
Wilson-Maeulen Company, Inc 
MOTION RECORDERS 
Mechanical 
Brist 1 Com; at 
OHM METERS 
Rawson Electrical Instrument Company 
Herman H. Sticht and Company 
OIL TESTING APPARATUS 
Hiergesell Bros 
Tas yu Afg. Co., ( J 
Tay Instrument Cos 
Teschner-Myers Co., Ir 
OPERATION RECORDERS 
Electrical 
Bristol Company 
Tagliabue Mfg. Co., C. J 
OXYGEN RECORDERS 
Tagliabue Mfg. Co., C. J 
PANTOGRAPHS 
( Coradi 
PERFORMANCE METER 
PERISCOPES 
Bausch & Lomb Optical Co 
PHOTOMETERS 
Bausch & Lomb Optical Co 
PHYSICAL TESTING MACHINES 





PLANIMETERS 
Linear 
G. Coradi 
Radial 
Bristol Company 
G. Coradi 


POSITION RECORDERS 
Bristol Company 


PRESSURE METERS—see Meters 
PROTRACTOR 
Optical 


Bausch & Lomb Optical Company 
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PSYCHROMETER 


Recording 
Tagliabue Mfg. Co.. C. J 
Taylor Instr nt Cos 
Sling 
Colonial Supply Company 
Hier ell Bros 


Taylor Instrument Companies 
PYROMETERS 
Optical 
Pyrometer Instrument Company 
Radiation 
Indicating 
Colonial Supply Company 
Pyrometer Instrument Company 
Taylor Instrument Companies 
Recording 
Taylor Instru ( 
Thermo-electric 
Immersion 
Bristol Company 
Pyrometer Instrument Company 
Taylor Instrument Companies 
Wilson-Maeulen Company, Inc 
Indicating 
Bristol Company 
Brown Instrument ( 
Taylor Instrument Companies 
Wilson-Maeulen Company, In 
Recording 
Bristol Company 
i Ae ae 
Taylor Instrument Companies 
Wilson-Maeulen Company, Inx 
Surface Contact 
Bristol Company 
Pyrometer Instrument C [ 
Taylor Instrument Companies 
REFRACTOMETERS 
Bausch & Lomb Optical Co 
REGULATORS—See Controls 
ROTOSCOPI 
ane | 


I 


SACCHARIMETERS 
Bausch & Lomb Optical Co 
Taylor I I nt 
SACCHROMETERS 
Tagliabue Mfg. Co., C. J 
SCRATCH HARDNESS TESTER 
Colanial S i % 


SLIDE RULES 
SPECIAL INSTRUMENTS 

Burgess-Parr Co 

Hiergesell Br 
SPECIAL ELECTRICAL INSTRUMENTS 

Rawson Electrical Instrument C 
SPECTROSCOPES 

Bausch & Lomb Optical Co 
SPECTROPHOTOMETERS 

Bausch & Lomb Optical Co 
STEEL TAPES 

Colonial Supply Company 
STRAIN GAUGI 

Southwark I 


ro 


M 
STRESS INDICATOR 
STROBOSCOPES 
Com l Lat 
SULPHUR DIOXIDE METERS 
Tagliat Mfg. Co., C. J 


SULPHUR DETERMINATION APPA! 
TUS 
Burs Parr Cc 
Tagliabue Mfg. Co., C. J 
SUNSHINE RECORDERS 
Colonial Supply ( 


Supply 
Taylor Instrument Companies 


\ 


’ 





TELE: 
TENS 
TEST. 


THEO 
THER 


THER 


Gas 


Mec! 


Merc 


Resist 
I 
Vapor 
T 

J 

Wet ¢ 
B 

B 

I 

I 
THERM 
A 


Br 


I 


I 
TIME € 


r= 
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CHOMETERS TINTOMETER 
Bristol Company Hiervesell B 
Instrument ( I 
il Suppls a TORSIOGRAPH 
p yrometer Instrument Company : teins 
onan H. Sticht and Company TRANSITS : . 
Engineer’s, Surveyors, Mine 
TELESCOPES Pocket 
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| Instruments Book Shelf [ 


Orders for copies of the books reviewed in this section can be sent to 
| Instruments Book Shelf, care of Instruments Publishing Company, I 


i 1117 Wolfendale Street, Pittsburgh, Pa. (] 
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NAVIGATIONAL WiIRELEsS. S. H. Long 
Cloth 6 by 9 164 pages, 162 figs 
REVIEWED BY D. L. MATHIAS 





Chapman & Hall, Ltd., 1927 
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MATHEMATICAL PRECISION INSTRUMEN’: 
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PANTOGRAPHS—freely suspended 

PLANIMETERS—r< g-~ jisc and sphere, carriage, 
disc polar 

INTEGRAPHS and INT EGRATORS 

HARMONIC ANALYZERS 


COORDINATOGRAPHS—linear and polar 
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Card Section i 
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CLASSIFIED CARD SECTION ADVERTISING RATES 


Boxed Display Space, 2 x 7g ins.____. 


Positions Wanted Advertisements, 


...$10.00 per insertion 


7/, ins. _.... 5.00 per insertion 


Address your advertisements and replies to 


INSTRUMENTS PUBLISHING COMPANY 
1117 Wolfendale Street 
Pittsburgh, Pa. 


NOTE: Samples, literature, catalogues, etc., requiring more than 2 cent postage should not be 


addressed to box numbers. 





E. S. LINCOLN 
Consulting Electrical Engineer 
Designs Investigations Reports 
Electrical Research Laboratory 
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“RP 6” 
VISCOSITY TUBES 
Matched for the air-bubble method 
Widely used for testing varnish. 
Write for circular A2 
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PETER DAVEY 
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“STYLOGRAPH” 
x sensitized paper for 
n graphic recording instr 
THE STYLOGRAPH CO. 

P. O., Coldwater, Rochester, N. Y. 
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Your Card This Size 
in the new Classified Card Sec 
tion in INSTRUMENTS. at 
$10.00 per month will be a 
profitable investment. Forms 
close the first of the month. 














The Rosenheim-Schuster Colorimeter 


Based on Lovibond’s Colour System 
Particularly Suitable for Biochemical 


Laboratories 


The Tintometer Ltd., Colour Laboratory, Salisbury, Eng: 
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DURAC HYDROMETERS DOUBLE 
Cone shaped float almost break proot; DIAMOND 
guaranteed to meet all standards 
Send for piling FI 


HIERGESELL BROTHERS — 
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Index Card Section 


The editor feels that a file card index will be a valuable asset to all readers. It is sug | 
gested that this index information be cut out, mounted on cards, and filed in your 


desk or in a file box on top of your desk. You will then have within easy reach an 
index of instrument information of incalculable value. 
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INSTRUMENT PIONEERS—JOSEPH WILLARD LEGG (1889-1929) 


INSTRUMENTS, Vol. 2, No. 2, February 1929, pp. 51-52, 1 fig 
A brief history 





THE OsTWALpD CoLor THEORY 
DR. ALBERT PARSONS SACHS, INSTRUMENTS, Vol. 2, No. 2, Fet 


1929, pp. 53-55. 





RECENT DEVELOPMENTS IN THE FIELD OF MAGNETIC MEASUREMENTS 
THOMAS SPOONER, INSTRUMENTS, Vol. 2, No. 2, February 1929 


57-63, 7 hgs 
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SPECIFIC GRAVITY AND VISCOSITY OF VARNISHES, PAINTS, ET¢ 
H. L. HAZELTINE, INSTRUMENTS, Vol. 2, No. 2, February 1929, | 
68, 1 fg 


December 1928 j The measurement of viscosity with the St 
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SEARCHING FOR INFORMATION ON INSTRUMENTS AND MEASUREMENTS 
RICHARD RIMBACH and M. BERG RIMBACH, INSTRUMENTS, \ 
No. 2, February 1929, pp. 69-70 


Continued from January issu This installment gives suggestions for searching « 
information and when locating sources of supply of special instruments and devices for 


ment inspection and control 
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1 HAT three fac- 
tors are used 

im most industries? 

Temperature, pres 

sure, humidity. What 

dp Tycos Instruments 

have to do with these aioe 

@nditions? They indicate, record or con- Recording Regulator 

fol them. How many different instru- 

Ments do the Taylor Instrument Com- 

panies offer for this work? Over 8000. 

Will Tycos Instruments be of benefit in 

My line? We don’t know, but if the com- 

Bined experience of thousands of users is 

aby indication, they will be. Better write 

day. 


laylor Instrument Companies 


ROCHESTER, N.Y., U.S.A. 




















NADIAN PLANT MANUFACTURING DISTRIBUTOR 
COS BUILDING IN GREAT BRITAIN 
5 TORONTO SHORT & MASON, LTD., LONDON 


ae Bs i i = i . 
13 PO ere eae Yt ory Fabs Dy. sy 2 Sy ays 
B4 ae as agi RS SE UGA Be Oe Soaks Ak eh rds ale 








... gives continuous check 
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what pressure is 
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RISTOL'S 
On this panel-board in x i Distance T 
large gas plant ; :. 
three Recording mitting and Ri 
ceivers, which record , , 
gas pressure in mains he i i System consists 
at outlying districts. = tay ome . ‘a 
The two instruments in : instruments Portable 
oval are water-proof ‘ mitter and 
type Recording Trans- 
mitters installed in electrically col 


manhole. 
The transmittin 
ment is installed at some strategic pressut 


. . and th y FeCeIVEr, - Tener | -_ recorder, n 
The Most Extensive Line e receiver, generally a recorder, 1 
of Recording, Indicating at the central plant, downtown gas office, 
and Controlling Equip- intendent’s office: or in fact may be | 
ment for the Industries, 
including: 

Pressure and Vacuum Gauges; Under this arrangement pressures existing at out : = 
Liquid Level Gauges; Electrical The W; 
Boiler Water Level Gauges; Re- lying sections such as holders at end of 
cording Thermometers; Indicat- a 
ing and Recording Pyrometers; mains; also in city mains during hours 
Recording Psychrometers; Re- | 
cosding Wlecteicel lnstruments demand, etc., can be watched closely ai 
(including Voltmeters, Miéilli- tr I] -d TS | ae ; } os i a 
Voltmeters, Ammeters, Milli- OlHed In accordance with economy and 
Ammeters, Shunt Ammeters, ser > 

ervict ' 
Wattmeters, Frequency Met- Integrati 
ers); Mechanical Motion Re- H “ed rede : § 
ety Genie Onetshe undreds of successful installations evidence | means 
Recorders; Indicating and Re- sn Pa atta Ciccetes vag : 
an” Wales Maken ability of this Bristol’s System to give thoroug Jor 
Counters; Revolution Count- dependable service Equipment is simply 
ers; Averaging Instruments; 
Gaugeboard Clocks. Also equip- gedly constructed to stand up under 
ment for automatically control- ; 
ling Temperature, Pressure, every day use New In: 
Liquid Level, Liquid Flow, ‘ 
etc.; together with Motor Op- The 
erated and Solenoid Controller Have Bristol’s Sales Enginee » ain in detail ae 
Valves, and Control Panels. ‘ “3 s Sales Engineers explain in detai Typ 
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any conveniently centralized point of cont: 





There’s no obligation ste 
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The Bristol Company, Waterbury, Conn. New 
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